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Preface 


Signetics, since 1961, has been dedicated to manufacturing integrated cir- 
cuits to the stringent requirements of the Defense and Aerospace Indus- 
tries. Today, the commitment to this charter is evidenced by our continuing 
efforts to offer state-of-the-art processes and product technologies which 
result in unequalled overall product reliability. 


As further evidence of the Signetics commitment to serve the specific needs 
of the Military and Aerospace marketplaces, all of the Signetics fabrication 
facilities are JAN certified. We also maintain aseparate marketing and man- 
ufacturing organization dedicated to servicing the special needs of the De- 
fense and Aerospace community. 


Our mission is one of total customer satisfaction by providing industry lead- 
ing products and uncompromised quality and responsiveness. 
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Data Sheet 
Identification 


Product Status Definition 


This data sheet contains the design target or goal 
specifications for product development. Specifications may 
change in any manner without notice. 


Objective Specification Formative or In Design 


This data sheet contains preliminary data and 
supplementary data will be published at a later date. 
Signetics reserves the right to make changes at any time 
without notice in order to improve design and supply the best 
possible product. 


Preliminary Specification Preproduction Product 


This data sheet contains Final Specifications. Signetics 
reserves the right to make changes at any time without notice 
in order to improve design and supply the best possible 
product. 


Product Specification Full Production 
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54LS373 Octal Transparent Latch with 3-State Outputs 2.0.00... . ec cee cc eee teen e eens 665 
54LS374 Octal D Flip-Flop with 3-State Outputs ........0 00... ec ccc eee ne cee eee e enn eeaes 665 
54S373 Octal Transparent Latch with 3-State Outputs 2.0... ... cece ce eee eee e ee enees 665 
548374 Octal D Flip-Flop with 3-State Outputs 20.00.00... ccc cece cece eee cece eee eneeeeeenens 665 
54LS377 Quad D Flip-Flop with Clock Enable ....... 0.0... cc ccc cece cece ete e teen tect enneteeene 673 
54LS393 Dual 4-Bit Binary Ripple Counter ....5. 0.0... cece cc cee cence ene teen et eeneenes 678 
54LS395A 4-Bit Cascadable Shift Register with 3-State Outputs ............ 0. cece eee ee ee eee eens 682 
8T09 3-State Quad Bus Driver... 0... ccc cece een eee e eee tee te tenn ennes 689 
8T26A 3-State Quad Bus Transceiver ..............000 eee baa 'e: dnales Wistiach soit eacevacaleh aieleceauavalee aes 693 
8X60 FIFO RAM Controller (FRC) ......... cece ccc cee ce cee eect nee ene te eteeteeens 699 
Section 5 — RAM Data Sheets 
82S09 576-Bit TTL Bipolar RAM (649) ....... cc ccc cece cece eee nce e ee eneenteeeneeteeeuees 711 
82S16 256-Bit TTL Bipolar RAM (256 X 1)... cic cece cece cece ee eee teaeeeneensueeneaes 715 
828212 2304-Bit TTL Bipolar RAM (256 x9) 20... ck ccc ee eect een eee eeeans Linmeasels 719 
82S212-40 2304-Bit TTL Bipolar RAM (256 X9) ... 0... cece cece eet e cece tenet ee tentaetbetanees 719 
54F189A 64-Bit TTL Bipolar RAM, Inverting, 3-State (164)... cece cece eee eee eeneeees 723 
54S189 64-Bit TTL Bipolar RAM (16 x4)... 2... eee eee eee ee le Beige aaa Malate a eiiecn ath Siro unde ta mien 729 
8X350 2K-Bit TTL Bipolar RAM (256 x8)... 0... ec ccc cee e cece cece cee eaeeeneaeaes 733 
8X350-40 2K-Bit TTL Bipolar RAM (256 x 8)... cc cece cet teen eee cent teeeenees 738 
Section 6 — PROM Data Sheets 
828115 4K-Bit TTL Bipolar PROM (512. x8) 2.0... ccc cence teen nen tee neteeees 745 
82823 256-Bit TTL Bipolar PROM (32x 8) ............0. cata AitvadhanacaysMeiad santa trate, teva eotases tees 749 
828123 256-Bit TTL Bipolar PROM (82 8) 0.0... cece cece ee ete eee ene t ene eenees 749 
82S23A 256-Bit TTL Bipolar PROM (32 x 8) 2.0... ccc cece een eee cence nn eteeteenee 752 
82S123A 256-Bit TTL Bipolar PROM (32 x 8) 0.0... cece ec cee een cence cence eee enerees acres ee 752 
82S23B 256-Bit TTL Bipolar PROM (32 x 8)... 0. ccc cece nent cena tentes swetaiaey 755 
82S123B 256-Bit TTL Bipolar PROM (32x 8) 0.00.0... c ccc eee ee eee ees Coatettaeiea kena es 755 
828126 1K-Bit TTL Bipolar PROM (256 x 4)... . ccc ee cece nent eee e en eeeeeneans 758 
828129 1K-Bit TTL Bipolar PROM (256: x4) 22. ce se cdekee bee Heda tied en nee See nite aes 758 
82S126A 1K-Bit TTL Bipolar PROM (256 x 4) 0000. cc eee e cece eeeeenees Petite 761 
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82S129A 1K-Bit TTL Bipolar PROM (256 x 4) 2.0... eee ce eee ne te renee enn e eens 761 
82S130 2K-Bit TTL Bipolar PROM (512 x 4) 00... ee ce ce eee teeter een n en eeene 764 
82S131 2K-Bit TTL Bipolar PROM (512 4) 20... cee ener ete e neta enes 764 
82S130A 2K-Bit TTL Bipolar PROM (512 x 4) 20... ce cee ene cette eee beeen 767 
82S131A 2K-Bit TTL Bipolar PROM (512 4) 0... ee cee cee eee e en tence ene e teense 767 
828137 4K-Bit TTL Bipolar PROM (1024 x4) 0... ee cee rete eee n teen eens 770 
82S137A A4K-Bit TTL Bipolar PROM (1024 x4) 2.0... eee eect ete teen ne etenees 773 
828141 4K-Bit TTL Bipolar PROM (512 x8) 0.0... occ eee eee rete eee e nen tneees 776 
828147 4K-Bit TTL Bipolar PROM (512 x 8) 00... cece cee reece ent eee een e re eeees 779 
82S147A 4K-Bit TTL Bipolar PROM (512 x8)... 0. ccc cece cee crete ee tee een nee enees 779 
82S147B 4K-Bit TTL Bipolar PROM (512 x8) 2... ccc cee eee ee te eee ett eee 782 
828181 8K-Bit TTL Bipolar PROM (1024 x8) 2.0... eee cee erect e eee e eens 785 
82S181A 8K-Bit TTL Bipolar PROM (1024 X8) 00... ck ccc cere eee e nent nee nes 788 
82LS181 8K-Bit TTL Bipolar PROM (1024 x8) 1.0.0... ccc cece cence cece eee e een een neens 791 
828185 8K-Bit TTL Bipolar PROM (2048 x4) 2... cence cece ete eee eee nent neees 794 
82S185A _ 8K-Bit TTL Bipolar PROM (2048 x4) 0.0... ee ene ete ene nen ee eee 794 
82S185B 8K-Bit TTL Bipolar PROM (2048 X 4) 00... cee ence eben nee e eens 794 
828191 16K-Bit TTL Bipolar PROM (2048 X8) 1.0... ccc cece ene ee te eee teen nee eee 797 
82S191A 16K-Bit TTL Bipolar PROM (2048 x8) 2.20... cece cece eee eee teen en een eens 797 
82HS195A 16K-Bit TTL Bipolar PROM (4096 x4) 2.0... cece cee cece reciente nent eens 801 
82S291A 16K-Bit TTL Bipolar PROM (2048 x 8) 2.0... . ieee eee te een e ee ennens 804 
82HS321A 32K-Bit TTL Bipolar PROM (4096 X 8) 2.0... . ccc ee ee eee ee te eee e et nees 807 
82HS321B 32K-Bit TTL Bipolar PROM (4096 x8) ..... 0... eee cece eet e cence et ennes 807 
82HS641A 64K-Bit TTL Bipolar PROM (8192 x8) 2.0.2... k eee ccc eee ct eee ete e eee een eens 810 
82HS641B 64K-Bit TTL Bipolar PROM (8192 x8) ........ eee cece cece eee te ence tenn eens 810 

Section 7 — PLD Data Sheets 
828100 Field Programmable Logic Array (16 x 48 X8) 2... cece ee eee e nes 815 
828101 Field Programmable Logic Array (16 x 48 X8) .. 0... cece cc ce eect eet ree tect eeees 815 
82S105 (PLS105) Field Programmable Logic Sequencer (16 x 48 X8) 2... . cece eee ce cence cere enn ee 821 
82S153A (PLS153A) Field Programmable Logic Array (18 x 42X10) 2... kee eee cece eect ener e eens 832 
PLC18V8Z Zero Standby Power Universal PAL®-type Device ......... cece cece cece ce eee eee ees 839 
PLHS18P8A Programmable AND Array Logic (18 x 728) 0.0... cece ce eee cee ener e et eeene 852 
PLC415 CMOS Programmable Logic Sequencer (17 x68 X8) 0.0... . cc cece ee eet e eee cent eee 857 
PLHS473 Field Programmable Logic Array (20 x 24X11) 00... ccc eee cet e eee reece eenes 875 
PLHS501 Programmable Macro Logic Random Logic Unit (32 x 72 x 24) 2.6... ccc ee eee eens 881 
PLS159A Field Programmable Logic Sequencer (16 X 45 X12)... . eee cc cee eee eee tenes 886 
PLS167 Field Programmable Logic Sequencer (14 x 48 x6) 20.2... eee eee eee eens 896 
PLS168 Field Programmable Logic Sequencer (12 X48 X8) 0... .... cc cece cect eee rene teens 906 
PLS173 Field Programmable Logic Array (22 x 42x10) 20... ccc cc ccc cece e tence etter eaaes 917 
PLS179 Field Programmable Logic Sequencer (20 x 45 X12)... 0... cece cee cee e eee ene neeeeee 925 
PLUS405 Field Programmable Logic Sequencer (16 X64 X8) 2.0... . cee cece eee eee eee ene eee 935 
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Field-Programmable Logic Sequencer (16 X 48 X 8) 749 


4K-Bit TTL Bipolar PROM (512 x 8) 
256-Bit TTL Bipolar PROM (32 x 8) 
256-Bit TTL Bipolar PROM (32 x 8) 
256-Bit TTL Bipolar PROM (32 x 8) 
1K-Bit TTL Bipolar PROM (256 x 4) 
1K-Bit TTL Bipolar PROM (256 x 4) 
1K-Bit TTL Bipolar PROM (256 x 4) 
1K-Bit TTL Bipolar PROM (256 x 4) 


Vol.2 


400 
403 


410 
414 


689 
693 
699 


733 
738 
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Alphanumeric Index 


Vol. 1 Vol.2 
82S130 2K-Bit TTL Bipolar PROM (512 x 4) 764 
82S130A 2K-Bit TTL Bipolar PROM (512 x 4) 767 
825131 2K-Bit TTL Bipolar PROM (512 x 4) . . 764 
82S131A 2K-Bit TTL Bipolar PROM (512 x4) "767 
82$137 4K-Bit TTL Bipolar PROM (1024 x 4) 7 770 
82S137A 4K-Bit TTL Bipolar PROM (1024 x 4) 773 
828141 4K-Bit TTL Bipolar PROM (512 x 8) 776 
828147 4K-Bit TTL Bipolar PROM (512 x 8) 779 
82S147A 4K-Bit TTL Bipolar PROM (512 x 8) 779 
82S147B 4K-Bit TTL Bipolar PROM (512 x 8) 782 
82S153A Field-Programmable Logic Array (18 X 42 X 10) 759 832 
825181 8K-Bit TTL Bipolar PROM (1024 x 8) 785 
82S181A 8K-Bit TTL Bipolar PROM (1024 x 8) 788 
82LS181 8K-Bit TTL Bipolar PROM (1024 x 8) 791 
828185 8K-Bit TTL Bipolar PROM (2048 x 4) 794 
82S185A 8K-Bit TTL Bipolar PROM (2048 x 4) 794 
82S185B 8K-Bit TTL Bipolar PROM (2048 x 4) . 794 
82S191 16K-Bit TTL Bipolar PROM (2048 x 8) . 797 
82S191A 16K-Bit TTL Bipolar PROM (2048 x 8) 797 
82HS195A 16K-Bit TTL Bipolar PROM (4096 x 4) 801 
825212 2304-Bit TTL Bipolar RAM (256 x 9) 719 
82S212-40 2304-Bit TTL Bipolar RAM (256 x 9) 719 
82S291A 16K-Bit TTL Bipolar PROM (2048 x 8) 804 
82HS321A 32K-Bit TTL Bipolar PROM (4096 x 8) 807 
82HS321B 32K-Bit TTL Bipolar PROM (4096 x 8) 807 
82HS641A 64K-Bit TTL Bipolar PROM (8192 x 8) 810 
82HS641B 64K-Bit TTL Bipolar PROM (8192 x 8) 810 
83C451 \/O Expanded CMOS Microcontroller 493 
830552 Single-Chip 8-Bit Microcontroller 510 
830751 CMOS Single-Chip 8-Bit Microcontroller 511 
87C51 CMOS Single-Chip 8-Bit EPROM Microcontroller 522 
87C451 CMOS Single-Chip 8-Bit EPROM Microcontroller 524 
87C552 Single-Chip 8-Bit Microcontroller 544 
87C751 CMOS Single-Chip 8-Bit Microcontroller 545 
870752 CMOS Single-Chip 8-Bit Microcontroller 561 
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SIGNETICS MILITARY PRODUCT 


QUALITY 

Signetics Quality leadership begins with the In- 
dustry's firstzero defect warranty. Ifa single de- 
fect is foundin any lot thatwe ship, the entire lot 
may be sent back to the factory. 


Since 1984, Signetics has adopted zero accept 
sampling plans in electrical, mechanical, and 
hermetic acceptance testing. Zero accept lot 
acceptance rates are typically 99.5% with any 
lot in which a defect is found being rescreened 
or scrapped. 


The Department of Defense has issued con- 
tractor/vendor correlated quality objectives of 
less than 100 ppm in 1990. Signetics Estimated 
Process Quality (EPQ) has been well under 100 
ppm since 1987 


SIGNETICS PPM PROGRAM 
Signetics offers a unique PPM Program to all 
customers who are willing to commit resources 
to defect reduction. The program contains five 
basic steps: 


1) The customer assigns an engineering 
contact to work defect analysis with a Sig- 
netics Quality Assurance Engineer (QAE). 


2) Measurements are established at the cus- 
tomer'’s facility summarizing inspection 
data by product, test quantity and reported 


defects. 


Each month this data is analyzed, com- 
pared to Signetics data, and a Parieto 
Analysis is generated to identify the top 10 
suspect device types measured in ppm by 
Signetics QAE. 


~~ 


3 


— 


4) The customer agrees to send all defects 
found of these device types to the Signet- 
ics Assigned QAE regardless of lot dispo- 
sitioning. (If the entire lot is returned, the 
defects remain segregated with the lot.) 


5 


~— 


Signetics will retest each and every re- 
ported defect and, if invalid, will return the 
devices to the customer's contact with 
complete variables data to substantiate 
the invalidation. If valid, Signetics will im- 
plement corrective action. 


This process iteration continues until corrective 
action is complete. The next 10 suspect de- 
vices are then determined and the process is 
repeated until the overall customer ppm mea- 
surement agrees with Signetics data. 
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Reliability 


SIGNETICS SHIP-TO-STOCK 
(STS) PROGRAM 


Customers who have demonstrated the effec- 
tiveness of the PPM program may choose to re- 
duce incoming inspection sampling, implement 
skip-lot sampling, or discontinue inspection 
completely. Signetics offers a proven STS pro- 
gramwhich provides for mutually agreeable de- 
vice types to be shipped and received directly 
to the customer's stock with reduced or no re- 
ceivinginspection. Signetics ppm database, as 
validated through the PPM Program, is moni- 
tored by Signetics QAE to assure continued de- 
fect-free performance. Acceptable candidates 
for STS are selected from the customer and 
Signetics ppm databases, where performance 
by device is agreed to be below 100 ppm (this 
is an arbitrary limit which can be negotiated with 
each customer). 


Signetics QAE will again perform a Parieto 
Analysis based on device type, quantity ship- 
ped/received, and the reported defect levels. 
Those devices with a history of over 1000 de- 
vices shipped (again, arbitrary) and under 100 
ppm are candidates for STS. Written agree- 
ment from the customer initiates the system. 
Shipments of STS certified material are unique- 
ly labeled by Signetics for easy recognition by 
the customer's receiving group. Signetics QAE 
will continue to monitor the performance of 
these device types to assure less than 100 ppm 
defective on an ongoing basis. Should the Sig- 
netics performance exceed 100 ppm in arolling 
3 month period, Signetics will formally notify the 
customer that the device has been removed 
from STS and the customer's receiving inspec- 
tion should be resumed. Similarly, the custom- 
er may abandon the system atany time, for any 
reason, simply by notifying the Signetics QAE. 


Signetics Commercial Divisions have success- 
fully implemented STS programs at over 112 
customer locations, involving over 6200 device 
types. These customers enjoy the benefit of 
lower cost-of-ownership, reduced competition, 
and increased profits. STS is our customers re- 
ward for their investment in the PPM Program. 


SIGNETICS JUST-IN-TIME (JIT) 


PROGRAM 

A further customer benefit of the PPMand STS 
Programs is the Just-in-Time Program. The 
Signetics JIT program supplements STS to as- 
sure defect-free, on-time delivery, while mini- 
mizing the customer's inventory. JIT is 
available to any participating STS customer, 


but only on those STS device types which are 
also on the customer's Volume Purchase 
Agreement (VPA) with Signetics. A firm VPA 
release of 6 months minimum will assure 
monthly, bi-weekly, or weekly defect-free ship- 
ments to the customer's stock. Contact Military 
Marketing for more information. 


SIGNETICS MILITARY PRODUCTS 
RELIABILITY 


Signetics Reliability Assurance is involved 
throughout the initial design and process defini- 
tion, characterization, product release, and pro- 
duction phases. Reliability organizations exist 
in each product group of Signetics, as well as 
in a Central Reliability group which establishes 
reliability standards and ongoing stress evalua- 
tion programs. A well-defined reliability pro- 
gram not only assures quality and 
quality-over-time, but provides dependability, 
lower cost of ownership, and technical respon- 
siveness to our customers. 


Each Military product, new process, or revised 
product released to production must first pass 
the rigid commercial reliability standards, and 
then be qualified to Military Standards. Each 
Military die family and package type are sub- 
jected to MIL-STD-883, Method 5005 Group C 
and D (die and packages, respectively) to dem- 
onstrate its suitability for Military usage. There- 
after, Quality Conformance Inspections 
conducted on each microcircuit group and 
package type on an annual basis, per para- 
graph 1.2.1 of MIL-STD-883. 


The Corporate SURE Program also continu- 
ously monitors Commercial products with re- 
spect to processes and packages. The Military 
and SURE data bases together assure the In- 
dustry’s highest reliable products. Further de- 
tail on the Signetics SURE Program may be 
foundin any Signetics Commercial Data Manu- 
al, or contact your local sales representative to 
obtain a SURE Reliability Report. 


SIGNETICS MILITARY QUALITY 
IMPROVEMENT PROCESS 

In 1980, Signetics recognized the need to im- 
prove product quality from the 10,000 ppm level 
to below 100 ppm. As evidenced by the preced- 
ing sections, the Quality Improvement Process 
has more than achieved that initial ppm quality 
goal. Today, Signetics strives to demonstrate 
continuous improvement in all business mea- 
sures, including quality and service. 
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MILITARY STANDARD 
PRODUCTS 


The Signetics standard product line offering in- 
cludes JAN qualified Class S and Class B prod- 
ucts, Standard Military and DESC Drawings, 
and Class B and C vendor standard products. 


All Signetics standard products are 100% 
screened to the requirements of the most cur- 
rent issue of MIL-STD-883, Method 5004, and 
periodically sampled to Quality Conformance 
Inspection (QCI), Method 5005. Signetics uti- 
lizes alternate Group A and alternate Group B 
for all product lines. The details of these test 
methods, as well as additional related require- 
ments of MIL-M-38510 and MIL-STD-883, are 
not repeated herein so as to not mislead our 
customers by errors or omission of require- 
ments included in those specifications. 


This product description supersedes all prior 
dated Military Product literature, including com- 
mercial data books containing Military Product 
electricalcharacteristics, flow descriptions, and 
package physical dimensions. 


JAN Qualified Products 


Signetics JAN Class S and Class B products 
are produced on government certified produc- 
tion lines and are qualified by the Defense Elec- 
tronics Supply Center (DESC) in Dayton, Ohio. 


JAN Class S products represent the highest 
level of quality and reliability as prescribed by 
MIL-STD-454, Requirement 64 and by 
MIL-HDBK-217, and are recommended for use 
in the most critical of applications such as 
manned space and satellite use. 


JAN Class B products are the procurement 
preference for all general Military applications 
such as avionics, missiles, computers, launch 
control, fire control, and critical ground support 
electronics. 


JAN qualified products are fabricated, as- 
sembled, tested, andinspected in U.S. Govern- 
mentcertified facilities in Sunnyvale, California, 
Orem, Utah, and Albuquerque, New Mexico. 


DESC prohibits any customer imposed devi- 
ations or waivers on procurement of JAN prod- 
ucts. Products must conform completely to 
government specifications and are verified by 
Signetics Quality Control. 
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Product 
Description 


JAN qualified products are listed on the Quali- 
fied Products List, QPL-38510, issued periodi- 
cally by DESC. For current QPL information, 
customers may contact their local sales repre- 
sentative, Military Marketing or directly with 
DESC-EQM at (513) 296-6355. The JAN 
products listed herein should be considered 
valid only on its date of publication. 


These categories of product conform to quality 


Levels S and B of MIL-HDBK-217 (1 = 0.25 for 
Class S, 1.0 for Class B). 


Standard Military Drawing (SMD) 
DESC selected item drawings (mini-specs) 
were produced by DESC-ECS during the peri- 
od of 1976-1986 to serve as aninterim standard 
foruse prior to the publication of a JAN detailed 
slash sheet. 


Standard Military Drawings (SMD), introduced 
in 1986, fulfill the same needs as DESC Draw- 
ings, but are streamlined about the general re- 
quirements of compliant non-JAN device types 
as defined by MIL-STD-883, Paragraph 1.2.1. 


Until a qualified JAN device is available, the 
SMD serves as the Class B standard procure- 
ment preference as defined by MIL-STD-454, 
Requirement 64. 


All Signetics products offered as SMD's fully 
conform with MIL-STD-883, Paragraph 1.2.1 
and to the detailed drawing. Final electrical, 
Group A, and end-point electrical tests are de- 
fined by the SMD. 


Many SMD products are dual-marked with the 
Signetics Class B standard product part num- 
ber. 


This category of product conforms to Quality 
Level B-1 of MIL-HDBK-217 (mq = 2.0) 


Signetics Class B Standard 
Products 

Signetics Class B Vendor Standard products 
are offered for use when JAN products are not 
qualified on the QPL, when SMD products are 
not available, or when program requirements 
allow the use of vendor standard products. 


All Class B standard products are compliant to 
MIL-STD-883, general provisions Paragraph 
1.2.1 for non-JAN devices. No claims by 
Signetics are otherwise made of equivalence to 
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JAN products or to MIL-M-38510. Signetics 
standard products also conform with JEDEC 
Publication 101. 


Electrical specifications are as included in the 
most current Signetics Military Data Manual. 


@ 100% final electrical tests include all data 
manual parameter limits, test conditions, 
and temperatures applicable to Subgroups 
1, 2, 3, 7,8, and 9 of MIL-STD-883, 
Method 5004 for digital products, or to 
Subgroups 1, 2, 3, 4, and 9 for Linear 
products. 


Alternate Group A sample electrical 
inspection tests include applicable final 
electrical subgroups as well as all other © 
Data Manual parameters with specified 
minimum or maximum limits. 


End-point electrical tests used for QC] 
inspection sampling (Groups C and D) are 
those Data Manual parameter limits, test 
conditions, and temperatures applicable to 
the Group A Subgroups specified in the 
most similar associated detail specification 
(slashsheet). 


Electrical parameters which have no specified 
minimum or maximum limits (typical perform- 
ance only) are not tested. Parameters which 
have limits specified at 25°C only, are tested 
only at that temperature. Detailed parameter 
assignment to Group A subgroups and other 
test details are contained in documented Sig- 
netics internal Product Electrical specifications, 
and are available upon request. Actual test 
program symbolics are available for customer 
review at the factory, but are considered 
proprietary and will not be copied or otherwise 
distributed outside of Signetics. 


Waivers or deviations deemed necessary in 
contracts must be processed in accordance 
with MIL-STD-480. 


Package types which do not have case outline 
letters assigned in MIL-M-38510, Appendix C, 
are assigned case outline letters per JEDEC 
Publication 101. 


The Signetics standard Product Assurance 
Plan documentation is available for customer 
review at the factory. 


This category of product conforms to quality 
level B-1 of MIL-HDBK-217 (1q = 2.0). 
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Product Description 


General Information 


® All Signetics products are considered 
sensitive to electrostatic discharge (ESD), 
regardless of ESD category. In-process 
factory ESD controls are maintained from 
die attach through shipping. Devices are 
packed in protective tubes or magazines, 
enclosed in a Faraday shield container, and 
labeled in accordance with MIL-STD-129. 


WARNING: Devices may be degraded 
or destroyed if proper ESD handling 
techniques are not used when opening 
the shipping container. The Signetics 
warranty is void if product Is not 
properly protected. 


ESD Information 


® Signetics products which have been 
classified for electrostatic discharge 
sensitivity (ESDS) according to MIL- 
STD-883, T/M3015, are described in the 
product listings of the current Military 
Product Reference Guide. Class 1 devices 
are further described by the highest level 
that samples were found acceptable at 
TkV, S00V, and 250V. For information 
regarding products not yet classified, 
please contact Military Marketing. 


® All Signetics production areas, critical 
support areas, subcontract test labs, and 
authorized distributor stocking locations are 
certified and periodically self-audited by 
Signetics Quality Assurance. 


® Government Source Inspection (GSI) is 
provided on JAN qualified products by the 
Defense Contract Administration Services 
(DCAS). GS! services for all other 
non-JAN products must be delegated by 
the customer's Contracting Officer. 


® Customer Source Inspection (CSI) which is 
contractually required on standard products 
is restricted to final documentation review 
only (Signetics does not identify work-in- 
process by customer). For custom or 
semi-custom products, CSI is permissible 
at any in-process operation. 
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© Source or Spec Control Drawings (SCD), 
Altered Item Drawings, and Selected Item 
Drawings (SID) are acceptable for review. 
The Signetics review guidelines reflect the 
standard requirements of MIL-STD-883, 
Paragraph 1.2.1. 


® Signetics is agreeable to customer 
imposed qualification, First Article, or 
MIL-M-38510 QCI requirements on 
non-JAN products. Contact the factory for 
price and delivery information. 


® Purchase order directed standard data 
pack requirements are acceptable for 
screening or QCI attribute data for all 
products. Contact the factory for price and 
delivery information. 


© Signetics offers a one year limited warranty 
from the time of delivery to the customer on 
standard products for performance, 
workmanship, and conformance to the 
applicable product specifications. Products 
procured through Signetics authorized 
distributors are similarly under warranty for 
one year from the time of delivery to the 
customer. This warranty is not transferable 
through multiple distributor transactions, 
andis invalid for any product which is 
delivered by or transferred through a 
non-authorized distributor, broker or test 
laboratory. 


® The Signetics warranty is invalid if the 
customer or his subcontractor subject the 
product to alteration (e.g., marking, lead 
cutting) or stresses beyond the capability of 
the product. Where environmental stress 
screening is contractually required, it is 
strongly recommended that Signetics be 
consulted as to the ability of the devices to 
survive the stresses, and that the test 
laboratory be certified by the customer's 
QA organization. 


® Signetics recognizes that many govern- 
ment contracts require current lead finish 
solderability acceptance testing on every 
lot, and/or 100% solder coat rework. 


Because all Signetics products are solder 
coated after burn-in and prior to shipment, 
we recommend that the rework of solder 
coat not be attempted by our customers or 
their subcontractors. 


WARNING: Device seal integrity may be 
downgradedor destroyed If proper con- 
trols to avoid extreme thermal shockare 
not employed during solder coat. The | 
Signetics warranty is void if product is 
damaged in solder coat rework. 


Solderability acceptance testing per MIL- 
STD-2000 and/or WS6536 can be performed 
by Signetics as a line-item lot test charge, if 
required. See the SOW-2000 Testing State- 
ment included in this section. 


® All products are marked with a unique 
country of origin code identifying the 
assembly plant location. The code “USA” 
signifies assembly in our Orem, Utah 
facility, and the code “THAI” signifies 
assembly in our Bangkok, Thailand facility. 


® The Signetics plant address information is 
as follows: 


Company Headquarters 
Signetics Company 

811 E. Arques Avenue 

P.O. Box 3409 

Sunnyvale, Ca 94088-3409 
Telephone: (408) 991-2000 
Telex: 172-243 


Stateside Manufacturing 
Signetics Company 

1275 S. 800 East Street 
Orem, Utah 84058 
Telephone: (801) 225-6600 


Offshore Manufacturing 
Signetics Thailand Co. LTD. 
303 Chaeng Wattana Road 
Bangkhen 

Bangkok, Thailand 
Telephone: 66-2-521-0653 


Signetics SOW-2000 


Solderability Acceptance Testing 


Statement of Work 
Military Products Reference Guide 
FEATURES ORDERING INFORMATION 
e Complies with MIL-STD-2000 
solderabllity requirements LINE ITEM SOW=2000 
¢ Complies with WS6536E/I When the line item stated above is entered in conjunction with a valid part number, 
solderability requirements Signetics will apply the requirement of this statement of work to that item per ship 
¢ Maximizes component “Shelf date requested. 
Life” 
DESCRIPTION semiconductor products with respect to meet these solderability requirements. 


MIL-STD-2000 (dated January 1989) and/ __solderability of lead finish. Signetics Mili- Since the testing is performed just prior to 
orthe Weapons Specification WS6536E/l tary Products has generated a standard shipment component shelf life is maxi- 
(dated March 1986) is often imposed on flow to generate an economic solution to mized. 


STATEMENT OF WORK 


DESCRIPTION 


All components will be shipped with a hot solder dip lead finish that conforms with MIL-M-38510/P3.5.6.3.4 and MIL- 
STD-2000/P5.4.4..2, method 4A. This lead finish is applied over bare base metal and after the burn-in operation. Seal 
date codes will be no older than 3 years. 


Each lot and sublot required to meet the customer scheduled deliveries (each line item), will be submitted to solderabil- 
ity testing within 30 calendar days of the line item shipment. A lot test charge will be entered with each line item to en- 
sure the factory is aware of the special test requirement, this line item will reference SOW-2000. 


The solderability test will be performed in accordance with MIL-STD-883/M2003, except aging will be 8-12 hours in- 
stead of the 4-8 hours prescribed by 883. The sample size shall be based on an AQL of 1.0% per MIL-STD-105, level 
S-2, which is a sample of 13 devices, test all leads, C=0. The test sample will be selected from shippable units, pack- 
aged separately, and delivered with the line item. 


A separate C of C will be prepared that certifies solderability acceptance; the test attributes and date of testing; the date 
of the soldercoat application; and stating compliance to MIL-M-38510/P3.5.6.3.4b and MIL-STD-2000/P5.4.4.1, 
§.4.4.3(4a), and 5.4.13 and WS6536/P4.3.7 


A separate packing label will be placed on each intermediate container (the box that contains a single lot of tubes/ma- 
gazines), with the date of soldercoat application and the date of solderability acceptance. 
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For standard products, customers shall specify 
the complete part number as listed in the prod- 
uct description herein or in the Signetics pub- 
lished price book. Use of the lead finish 
designator “X” is highly recommended for pro- 
curement, as it simplifies multisource procure- 
ments from manufacturers who may process 
devices with different lead finishes. The actual 
lead finish designator is marked on the product 
andon the shipping documents. Use of the Sig- 
netics factory number (i.e., JB54LS161AF or 
RB54LS161AF) is not recommended due to 
possible errors in order entry transposition. 
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Ordering 
Information 


For non-standard products, customers shall 
specify the SCD number and drawing revision. 


For all products, purchase order options in- 
clude: 


® Source Inspection; Government (GSI) and/ 
or Customer (CSI). A letter of delegation 
(DCAS) and source point description must 
accompany the purchase order prior to or- 
der entry. 


© Special packing or packaging. 


® Data packs; For Class B and C product, 
two options may be specified: Screening 
and Group A attribute data (supplied as a 
single data set), and/or Quality Confor- 
mance Inspection (QCl) attribute data (in- 
cludes QCI groups B, C and D). For JAN 
Class S products, data packs include 
screening attributes, QCI attributes, and all 
variables data (SEM photographs or X-ray 
film are not included). 
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All products, whether JAN or standard product, 
are marked with the following information: per 
MIL-M-38510: 


© ESD identifying triangle(s). 


® Signetics manufacturer's identification logo: 


= 


® Compliant product identifier, “C”, per 
MIL-STD-883, 1.2.1. Not applicable to JAN 
or Class C products. This identifier is in- 
cluded on date codes after 8749. 


® Inspection lot identification seal date code. 


® Signetics manufacturer's designing symbol 
per NAVSHIPS 0967-190-4010. The Sig- 
netics manufacturer's designating symbol 
are the characters “DKB”. 


© Country of origin, “USA” or “THAI”. 
® Part number. 


® The Pin 1 index point for most packages is 
found as a part of the package construction 
(i.e., the dual-in-line notch, the flat pack Pin 
1 enlargement, or the leadless chip carrier 
elongated Pin 1 base terminal or cham- 
fered package corner). The ESD identify- 
ing symbol is located in the Pin 1 quadrant, 
but not necessarily adjacent to Pin 1. For 
leadless chip carriers, the ESD identifier is 
located on the top surface at Pin 1. 
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Coding 
Explanation 


The following examples illustrate the part 
marking system for 54LS161A standard 
product. 


® For JAN products, the part number is 
per MIL-M-38510 and detailed device 
specification. 


¥ M38510 /315 04 BEA 


| L_ Lead finish designator 
Case outline designator 


Device class designator 
Device type 

Detailed drawing 
General specification 
JAN certification 


® For Standard Military Drawing products, 
the part number is per the drawing. 


Cpe 
Lead finish designator 
Case outline designator 
Device type 
Drawing number 


Federal supply code for microcircuits (FSC) 


® For Signetics Vendor Standard Prod- 
ucts, the part number is as listed in this 
product description or in published price 
lists. 


54LS161 A/B rT 
| Lead finish designator 


Case outline designator 

Device class designator (B or C) 
Speed selection (optional) 
Generic device type 
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SIGNETICS STANDARD 


PACKAGE DESCRIPTIONS 

All Military package case outlines and physical 
dimensions conform with the current revision 
MIL-M-38510, Appendix C, except for package 
types which are not included in that specifica- 
tion. 

The physical dimensions for standard package 
types which are not included in Appendix C are 
included herein in Appendix C format. Case 
outline letters are assigned to these packages 
according to JEDEC Publication 101 as follows: 


U: Leadiess chip carriers 

X: Dual-in-line packages 

Y: Flat packages 

Z: All other configurations 
Table 1. 


Package Description Type Designation 


utline 
P 


8DIP3 

14DIP3 
16DIP3 
18DIP3 
20DIP3 
22DIP4 
24DIP3 
24DIP4 
24DIP6 
28DIP6 
40DIP6 
48DIP6 
50DIP9 
64DIP9 


18LLCC 
20LLCC 
28LLCC 
32LLCC 
44LLCC 
68LLCC 


Packaging 
Information 


Acase outline suffix number is assigned herein 
for identification purposes only, and is not 
marked on the product. 


Signetics Military products are offered in awide 
range of package configurations to optimally fit 
our customer needs. 


® Dual-in-line Packages; Frit glass sealed 
CERDIP (F package family) with 8-40 
leads, and side-brazed ceramic (I package 
family) with 48-64 leads. 


© Flat Packages; Frit glass sealed alumina 
CERPAC (W package family) with 14-28 
leads, and brazed leaded ceramic (Q pack- 
age family) with 52 leads. 
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NOTES: 
1. Configuration 2. 
Per JEDEC publication 101. 


2. 
3. Dimension A (LLCC thickness) is 75mils maximum. 
4, See RADC test report RADC-TR-86-97 for thermal resistance confidence and derating. 
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® Ceramic Chip Carriers; triple laminated, 
metal-lidded LCC (G package family) with 
20-68 terminals. 


® Pin Grid Array; metal-lidded ceramic pin 
grid (P package family) with 68-100 leads. 


@ Shown in Table 1 are the case outline let- 
ters assigned according to Appendix C of 
MIL-M-38510 and JEDEC publication 101. 
Unless otherwise noted, all package types 
are Configuration 1 and all lead finishes are 
hot solder dip Finish “A”. 


Theta-JC °C/Watt* 


D 
F 
Y2 
S 
K 
y2 
Y2 
C-9 U2 
c-23 2 
c-43 3 
C-12 U2 
C-5 U2 
C-7 U2 
22 
22 
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Packaging Information 


CASE OUTLINES Y (FLAT PACKAGES) 


Configuration 1 


NOTES: 
1. Alead tab (enlargement) or index dot is located 


within the shaded area shown at Pin 1. Other pin 
numbers proceed sequentially from Pin 1 counter- | —sSCONFIGURATION. CS 
clockwise (as viewed from the top of the device. CONFIGURATION 

. This dimension allows for off-center lid, meniscus 
and glass overrun. 

. The reference pin spacing is 0.050 between center- | SIGPKG. 
lines. Each pin centerline is located within +0.005 of SYMBOL 


its logitudinal position relative to the first and last pin 
numbers. 


. This dimension is measured at the point of exit of A 
the lead body. b 
. This dimension applied to all four corner pins. 
. Lead dimensions include 0.003 inch allowance for id 
hot solder dip lead finish D 
E 
; e 
L 
Q 
Ss 
S1 
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Packaging Information 


CASE OUTLINES X (DUAL IN-LINE PACKAGES) 


SEE NOTE 1 SEE NOTE 1 


SEATING SEATING 
PLANE PLANE t ' 
re— FE, —, 


Configuration 1 Configuration 2 


. Anindex notch is located within the shaded area shown. Pin 1 is adjacent to the notch to the immediate left (as 
viewed from the top of the device) and other pin numbers proceed sequentially from Pin 1 counterclockwise. 

. The minimum limit for Dimension b1 is 0.023 inches for all four corner pins. 

. This dimension allows for off-center lid, meniscus, and glass overrun. 

. This dimension is measured at the centerline of the leads for Configuration 2. 

. The reference pin spacing is 0.100 between centerlines. Each pin centerline is located within +0.010 of its 

longitudinal position relative to the first and last pin numbers. 

. This dimension is measured from the seating plane to the base plane. 

. This dimension applies to all four corner pins. 

. Lead dimensions include 0.003 inch allowance for hot solder dip lead finish. 
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LEADLESS CHIP CARRIER (LLCC) PINOUTS 


OOO" OOO 
mgooyofalole 


SESESEe 
@OQOOOOO 


AAA a ee BH Aaaeaee 
OOO" OO® OOOOQOQO® 


(TOP VIEW) (TOP VIEW) 


24-Lead Logic Pinout for 28 Terminal Chip Carrier 28-Lead Pinout for 28 Terminal Chip Carrier 
for all Device Types 


geo ea caleay ay i el ee ee 
OOO" OOO OOO" OOO 


(TOP VIEW) (TOP VIEW) 


24-Lead Memory Pinout for 28 Terminal Chip Carrier 22-Lead Memory Pinout for 28 Terminal Chip Carrier 


O = Chip Carrier Terminal Number 
© = Dual In-Line Lead Number 
NC = No Connect 
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Packaging Information 


LEADLESS CHIP CARRIER (LLCC) PINOUTS 


©. .@ 
(3) 7 ) 


HEE 
OO @ 


(TOP VIEW) 


14-Pin Logic Pinout for 20 Terminal Chip Carrier 


O =Chip Carrier Terminal Number 
© ~« Dual In-Line Lead Number 
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ayereyere 
O® ©©8 


(TOP VIEW) 


16-Pin Logic Pinout for 20 Terminal Chip Carrier 


Signetics 


Military Products 


TEST GUIDELINES 

This data book has been prepared by the Sig- 
netics Military Products Group with the inten- 
tion of describing both the requirements or 
limits of the devices contained within and the 
specific conditions which will be employed to 
meetthe requirements. To ensure the accuracy 
of both the test program and the data sheets, 
the Quality and Reliability Group for the Military 
Group has performed at 100% audit of all such 
material and continues to monitor the process 
through approval! of all test programs and data 
sheet ECNs (Engineering Change Notices). 


There are some test condition details which can 
be best described in an overview section such 
as this. They are: 


Logic Products 
1. Functional Test 


A) Consists of applying specific Logic 
patterns to the device inputs while ver- 
ifying the correct output states. 

B) Uses Logic levels where V, = Vo, or 
Vou. 


January 1990 


Test Guidelines 


C) Is generally performed with no output 
load. 


2. Faax Measurement 


A) |s performed at the specified clock fre- 
quency and consists of ensuring that 
the device does function. There are no 
constraints on Pulse Rise Time, Fall 
Time or Setup and Hold conditions. 
This test can be best described as a 
“Toggle” test run at the maximum de- 
vice specified frequency. 


3. AC Parametric Measurements 


A) Signetics has upgraded the AC speci- 
fications of the gold-doped (TTL), Low 
Power Schottky (LS) and Schottky (S) 
devices by adding in 50pF limit tables 
that apply over temperature. The data 
sheet indicates that these new limits 
are presently guaranteed, but Signet- 
ics Military Group is generating and 
implementing test capabilities and will 
be actually performing these new limit 
conditions within the next year. During 


the interim, Signetics will be perform- 
ing testing to either the 15pF or 50pF 
output load and limits specified. Cur- 
rently the ATE (Automatic Test equip- 
ment) being employed actually have 
test head/load board capacitances that 
exceed 50pF. 


B) While performing any specific AC test 
(e.g., tp_y), test conditions not in- 
tended to be measured at this point, 
but which could affect the result due to 
the testing environment will be set ata 
non-critical condition (e.g., setup and 
hold). In other words, critical (spec) 
test conditions will be generally re- 
stricted to only the parameter under 


test. 


~— 


4. loc Measurements 


A) The input voltage conditions while per- 
forming this test is either greater than 
or equal to 4.0V (High State) or equal 
to Ground (Low State). Any Iog mea- 
surement which requires clocking will 
be so noted in the data sheet. 


Signetics Section 2 
EPROM Data Sheets 
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INDEX 
27C64A 64K CMOS UV Erasable PROM (8K x8) ....... 6.0.0.0 eee eee eee 23 
27C256 256K CMOS UV Erasable PROM (32K x8) .......... 006: e eee eee eee 31 
27C512 512K CMOS UV Erasable PROM (64K x8) ........ 6.0 c cece eee eee 39 


27HC641 6 4K-Bit CMOS PROM (8K x8) 0.2... cece teens 43 


Signetics 


Military Application Specific 
Products 


DESCRIPTION 

The Signetics 27C64A CMOS EPROM is 
64K-Bit 5V only memory organized as 
8192 words of 8 bits, employing advanced 
CMOS circuitry for systems requiring 
high-power, high performance speeds 
and immunity to noise 


The 27C64A has a non-multiplexed ad- 
dressing interface and is pin compatible 
with the standard 2764. 


The 27C64A achieves both high perform- 


ance (200ns access time) and low power | 


consumption (10mA active current maxi- 
mum, CMOS inputs) making it ideal for 
high performance portable equipment. 


The highest degree of protection against 
latch-up is achieved through EPI (Epitax- 
ial) processing. Prevention of latch-up is 
provided for stresses up to 100mA on ad- 


dress and data pins for -1V to Voc + 1V. 
The 27C64A is programmed with stan- 
dard EPROM programmers and the intel- 
ligent programming algorithm may be 
utilized. 


FEATURES 
® CMOS microcontroller and micro- 
processor compatible 
- Universal 28- and 32-Pin memory 
site, 2-line control 
© Low power consumption 
- 10mA maximum active current 
- 100A maximum standby current 
© Noise Immunity features 
- +10% supply voltage 
- Maximum latch-up immunity 
through epitaxial processing 
® Fast, reliable intelligent program- 
ming 
- Programs in under one minute 


- 12.5Vpp 
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2/C64A 
64K CMOS UV Erasable PROM 
(8K x 8) 


Product Specification 


CERDIP PIN CONFIGURATION LLCC PIN CONFIGURATION 


TOP ViEW 


1 
2 
3 
4 
5 
6 
7 
8 
9 


B2ESBBRBRRB 


ors 
=o 


Voc Power Supply 
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64K CMOS UV Erasable PROM (8Kx8) 27C64A 


BLOCK DIAGRAM 


DATA OUTPUTS 
Og - 07 


OUTPUT ENABLE 
PROGRAMMING LOGIC OUTPUT BUFFERS 
CHIP ENABLE 


Y-GATING 


65,536 BIT 
Ag-A12 CELL MATRIX 
ADDRESS 
INPUTS 


ORDERING INFORMATION 


27C64A/BXA-25 27C64A/BXA-35 


27C64A/BXA-15 OT 27C64A/BXA-20 OT 27C64A/BXA-25 OT 27C64A/BXA-35 OT 
32-Pin Rectangular LLCC 
w/Quartz Window 27C64A/BUA-15 27C64A/BUA 20 27C64A/BUA-25 27C64A/BUA-35 


ABSOLUTE MAXIMUM RATINGS2 


vi] Votage on GE pin wih respecttogrund————SCSSC~“~idSCSC*C“C~‘s OSC; Cd 
: 
°C 


Vo 
Vi 
Operating temperature during read a ee 


RECOMMENDED OPERATING CONDITIONS 


| Mec 

ee 
a? | towiovetinputvotage 
cla i 
lon 
flo 


Low-level input voltage CMOS 
High-level output current 
Low-level output current 


| Vpp | Vpp read voltago® 
iT | Operating temperature range 


Voc 
High-level input voltage 

Vin3 : 

Vi3 

Vi 

lon 

lot 

Vpp 

Ta 
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Product Specification 


64K CMOS UV Erasable PROM (8Kx8) 


27C64A 


DC ELECTRICAL CHARACTERISTICS -55 °C < To < + 125°C, Vog = 5V + 10% 


SYMBOL PARAMETER TEST CONDITIONS 
Input leakage current 
Output leakage current 

lec®? Operating supply current 

TTL TTL inputs 

Iec®? 

CMOS Operating supply current 

Ss 


Igg° Standby supply current 
TTL TTL inputs 
5,6 Standby supply current 
CMOS inputs 


Output Low voltage 


lo. = Max, Vec = Min 


Output High voltage lo = Max, Voc = Min 
Output short-circuit current 


CAPACITANCE Ty = 25°C, f = 1.0MHz!0 


READ MODES 


Read 
Output disable 
Standby 


READ MODE 

The 27C64A has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (CE) is the 
powercontrol and shouldbe used fordevice se- 
lection. Output Enable (OE) is the output con- 
trol and should be used to gate data from the 
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SYMBOL PARAMETER TEST CONDITIONS 


a 


output pins. Assuming that addresses are 
stable, the address access time (tacc) is equal 
to the delay from TE to output (tcg). Data is 
available at the outputs after a delay of tcg from 
the falling edge of OE, assuming that CE has 
been low and addresses have been stable for 
at least tacc -tog., 


25 


27C64A-15, -20, -25 


OUTPUTS _ 
(11-13, 15-19) 


STANDBY MODE 
The 27C64A has a Standby mode which re- 


duces the maximum Vcc currentto 100pA. The 
device is placed in the Standby mode when CE 
pin is in the High state. When in the Standby 
mode, the outputs are in a high-impedance 
state, independent of the OE input. 
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Product Specification 


64K CMOS UV Erasable PROM (8Kx8) 


27C64A 


READ OPERATION - AC CHARACTERISTICS -55 °C <To<+ 125°C, 4.5V < Veo < 5.5V 


Output hold from addresses, 


CE or OE change - whichever is first 


ERASURE CHARACTERISTICS 


The recommended erasure procedure for the 
27C64A is exposure to shortwave ultraviolet 
light which has a wavelength of 2537 Ang- 


stroms (4 ). The integrated dose (i.e., UV in- 
tensity x exposure time) for erasure should be 


a minimum of 15Wsec/em2. The erasure time 
with this dosage is approximately 15 to 20 min- 


utes using an ultraviolet lamp with a 12,000.W/ 
cm? power rating. The 27C64A should be 
placed within one inch of the lamp tubes during 


AC TESTING LOAD CIRCUIT 


NOTE: 
Co = 100pF AND INCLUDES JIG CAPACITANCE 


Figure1. Test Configuration 


PROGRAMMING MODES 


Intelligent programming 


Program verify 
Program inhibit 
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Vit 
IH 
IH 
i Viv 


erasure. The maximum integrated dose a 
27C64A can be exposed to without damage is 
7258uW/em? (1 week @ 12,000Wsec/cm?). 
Exposure of these CMOS EPROMs to high in- 
tensity UV light for longer periods may cause 
permanent damage. 

The erasure characteristics of the 27C64A are 
such that erasure begins to occur upon expo- 
sure to light with wavelengths shorter than ap- 
proximately 4000 Angstroms ( A ). Itshould be 
noted that sunlight and certain types of fluores- 


AC WAVEFORMS 


ADDRESSES 


OUTPUT 


cent lamps have wavelengths in the 


3000-4000 4 range. Data shows that constant 
exposure to room level fluorescent lighting 
coulderase the typical 27C64A in approximate- 
ly three years, while it would take approximate- 
ly one week to cause erasure when exposed 

to direct sunlight. If the 27C64A is to be ex- 
posed to these types of lighting conditions for 
extended periods of time, opaque labels should 
be placed over the window to prevent uninten- 
tional erasure. 


ADDRESS 
VAUD 


toF 
‘OH 


LLL LY ‘VAUD X\\\_Hi-Z 
VWAAANA 


OUTPUT #77} 


Input Pulse Characteristics: t,, tf < 5ns, PRR = 1MHz; for measurement points see Note 11. 


ja |ien | @ | a 
(27) (24) (10) 


Vu 
x? 
V 
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OUTPUTS 
(11-13, 15-19) 


Ver 
Voc Voc 15H 
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64K CMOS UV Erasable PROM (8Kx8) 


27C64A 


CMOS 
NOISE CHARACTERISTICS 


Special epitaxial processing techniques have 
enabled Signetics to build CMOS with features 
adding to system reliability. These include !n- 
put/Output protection to latch-up. Each of the 
data and address pins will not latch-up with cur- 
rents up to 100mA and voltages from -1V to Voc 
+ 1V. 


Additionally, the Vpp (Programming) pin is de- 
signed to resist latch-up to the 14V maximum 
device limit. 


PROGRAMMING 
Caution: Exceeding 14.0V on Vpp pin may 
permanently damage the 27C64A. 
Initially, and after each erasure, all bits of the 
27C64A are in the “1” state. Datais introduced 
by selectively programming “0” into the desired 
bit locations. Although only “0” will be pro- 
grammed, both “1” and “O"canbe presentin the 
data word. The only way to change an “O” toa 
“1” is by ultraviolet light erasure. 


The 27C64A is in the programming mode when 
the Vpp input is at 12.5V and CE is at TTL-low. 
The data to be programmed is applied 8 bits in 
parallel to the data output pins. The levels re- 
quired for the address and data inputs are TTL. 


INTELLIGENT 


PROGRAMMING ALGORITHM 


The 27C64A intelligent programming algo- 
rithms rapidly program Signetics CMOS 


EPROMsusing an efficient and reliable method 
particularly suited to the production program- 
ming environment. Typical programming times 
for individual devices are on the order of five 
minutes. Actual programming times may vary 
due to differences in programming equipment. 


Programming reliability is also ensured as the 
incremental program margin of each byte is 
continually monitored to determine when it has 
been successfully programmed. A flow-chart 
of the 27C64A intelligent program algorithm is 
shown in Figure 2. 


The intelligent programming algorithm utilizes 
two different pulse types: initial and overpro- 
gram. The duration of the initial PGM pulse(s) 
is ims, which will then be followed by a longer 
overprogram pulse of length 3Xms. Xis adura- 
tion counter and is equal to the number of the 
initial 1ms pulses applied to a particular 
27C64A location, before a correct verify oc- 
curs. Up to 25 1ms pulses per byte are pro- 
vided for before the overprogram is applied. 


The entire sequence of program pulses and 


byte verifications is performed at Voc = 6.0V 
and Vpp = 12.5V. 


When the intelligent programming cycle has 
been completed, all bytes should be compared 
to the original data with Voc = 5.0V. 


PROGRAM INHIBIT 

Programming of multiple 27C64A EPROMs in 
parallel with different data is easily accom- 
plished by using the Program Inhibit mode. A 


high-level CTE input inhibits other 27C64A 
EPROMs from being programmed. 


Except for CE, all inputs of the parallel 
27C64A's may be common. A TTL low-level 
pulse applied to the PGM and CTE input with Vpp 
at 12.5V will program the selected 27C64A. 


VERIFY 

A verify (read) should be performed on the pro- 
grammedbits to determine that they have been 
correctly programmed. The verify is performed 
with OE and CE at Vi, and PGM at Viy. Data 
should be verified a minimum of Togy after the 
falling edge of OE. 


INTELLIGENT 
IDENTIFIER MODE 


The intelligent identifier mode allows the read- 
ing out of a binary code from an EPROM that 
will identify its manufacturer and type. This 
mode is intended for use by programming 
equipment for the purpose of automatically 
matching the device to be programmed with its 
corresponding programming algorithm. This 
mode is functional in the 25°C + 5°C ambient 
temperature range that is required when pro- 
gramming the 27C64A. 


To activate this mode the programming equip- 
ment mustforce 11.5V to 12.5V on address line 
Ag of the 27C64A. Two bytes may then be se- 
quenced from the device outputs by toggling 
address line Ag from Vy to Viy. All other ad- 
dress lines must be held at V;, during intelligent 
identifier mode. 


INTELLIGENT PROGRAMMING ALGORITHM DC PROGRAMMING CHARACTERISTICS 
Ta= 25°C + 5°C, Voc = 6.0V + 0.25V, Vpp = 12.5V + 0.5V 


Vit 
Vin 
Vo. 
Vou 
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Output High voltage during verify 


Vec supply current Op - O7 = OMA 
| lero __|_ Ver supply current (program) 


Pk | npotcurentatinpsng) Sd nr 
ve iutiow vel alinguts 
Cm Or 
Vo, | Ouput Low vtage dung veniy |i =Bina 
ier 
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64K CMOS UV Erasable PROM (8Kx8) 27C64A 


AC PROGRAMMING CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS'® 


Mess | Ceeupine —SCSSCdSCOCSCSCSCSCS 
Tadtrosscoupine SSCSCidESCCSCSC~*d 
a 
a 
me 
3 eerste! 
ae! 
3 eo 


LIMITS 


aa 
ies | Veoseupime SCSC—SS 
Cie | FGWinitel program pusewah +(e) | 
Con | PGRoveprogram puisowiah | {Seno 16) 
Peel pe 


tes | 
[toes 
[toy | Dataholdtime 
[tore 
Wes 


Data valid from OE 

NOTES: 

1. Erase characteristics do not apply for one time programming (OT). 

2. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

. Minimum DC input voltage is -0.5V. During transitions, the inputs may undershoot to -2.0V for periods less than 20ns. 

. Typical limits are at Voc = 5V, Ta = + 25°C. 

. TTLinputs: spec Vi, Viy levels; 

CMOS inputs: GND + 0.2V to Vcc + 0.2V. 

. CE is Voc + 0.2V. All other inputs can have any value within spec. 

. Maximum active power usage is the sum Ipp + Icc. 

. Output shorted for no more than one second. No more than one output shorted at a time. 

. Vpp may be one diode voltage drop below Vcc. It may be connected directly to Voc. 

10. Guaranteed, but not tested. 

11. AC characteristics tested at Vijy = 2.4V and Vi_ = 0.45V. Timing measurements made at Vo; = 0.8V and Voy = 2.0V. 

12. X can be Vi, or Vin. 

13. Vy = 12.0V + 0.5V. 

14. Ay -Ag, Ayo - Aya = Vi. 

15. Voc = 6.0V + 0.25V. 

16.AC Conditions of Test: 

Input Rise and Fall Times (100% to 90%): 20ns 
Input Pulse Levels: 0.45V to 2.4V 
Input Timing Reference Level: 0.8V to 2.0V 
Output Timing Reference Level: 0.8V to 2.0V 
17. Initial Program Pulse width tolerance is 1msec + 5%. 
18. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 


19. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven (see Timing 
Diagram). 


ano aaa 


ice) 
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64K CMOS UV Erasable PROM (8Kx8) 27C64A 


ADDR FIRST LOCATION 


PROGRAM ONE 1 ms PULSE 
INCREMENT X 


VERIFY ONE DEVICE 
BYTE FAILED 


PROGRAM ONE PULSE 
OF 3X msec DURATION 


INCREMENT ADDR LAST ADDR? 
YES 


Voc = Vpp = 5.0V 


COMPARE 
ALL BYTES 
TO ORIGINAL 
DATA 


DEVICE PASSED 


Figure 2. Intelligent Programming Flowchart 


March 8, 1990 29 


Signetics Military Application Specific Products Product Specification 


64K CMOS UV Erasable PROM (8Kx8) 27C64A 


ADDRESSES ‘ ADDRESS TABLE He 


NOTES: 
1. The Input Timing Regerence Level is 0.8V for Vi_ and 2V for a Vip, 
2. {OG and tprfp are characteristics of the device but must be accommodated by the programmer. 


3, When programming 27C64A, a 0.1uF capacitor Is required across Vpp and ground to suppress spurious voltage transients which can damage the device. 


Figure 3. Intelligent Programming Waveform 
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Signetics 27C256 — 
256K CMOS UV Erasable PROM 


(32K x 8) 


Product Specification 
Military Application Specific 
Products 
DESCRIPTION CERDIP PIN CONFIGURATION LLCC PIN CONFIGURATION 


The Signetics 270256 CMOS EPROMs 
are 256K-Bit 5V only memories organized 
as 32,768 words of 8 bits. They employ 
advanced CMOS circuitry for systems 
requiring low-power, high-performance 
speeds and immunity to noise. The 
27C256 has a non-multiplexed address- 
ing interface and is plug compatible with 
the industry standard 27256. 


The 27C256 achieves both high-perform- 
ance and low power consumption (10mA 
active current maximum, CMOS inputs), 
making them ideal for high-performance, 
portable equipment. 


TOP VIEW 


It is programmed with standard EPROM 
programmers and the intelligent program- 
ming algorithm may be utilized. 


FEATURES 


@ CMOS/NMOS microcontroller and 
microprocessor compatible 


- Universal 28- or 32-Pin memory PIN NAMES 


ste, Z-line control 


© Low power consumption 


| Op-O7 | Outputs 
Output Enable 


for 


© Noise [Immunity features 
- +10% Vcc tolerance 


- Maximum latch-up Immunity 
through epitaxial processing 


WON AMAON= 
BE SBBYBRRB 


os 
=o 


Program Voltage 
Power Supply 


© Fast, reliable intelligent 
programming 
- 12.5V Vpp, HCMOS 11-E 
‘compatible 


ORDERING INFORMATION 


28-Pin Ceramic DIP w/Quartz Window 27C256/BXA-15 27C256/BXA-2 27C256/BXA-25 
5 


- 0 
28-Pin Ceramic DIP w/o Quartz Window! 27C256/BXA-15 OT 27C256/BXA-20 OT 27C256/BXA-25 OT 
32-Pin Rectangular LLCC w/Quartz Window 27C256/BUA-1 27C256/BUA-20 27C0256/BUA-25 
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256K CMOS UV Erasable PROM (32K x 8) 270256 


BLOCK DIAGRAM 


DATA OUTPUTS 
Op - 07 


OUTPUT ENABLE 
PROGRAMMING LOGIC 
OUTPUT BUFFERS 
CHIP ENABLE 


Y-GATING 


262,144 BIT 
CELL MATRIX 


ABSOLUTE MAXIMUM RATINGS? 


°C 
V 
V 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 
High-level input voltage CMOS  Vpp = Voc 


: 

[vat | Lowievelinputvotage _Vep=Veg———SSSCS~CS~S~S~wC 
va? | towiovelinput volage CMOS Vep=Voo—SSSCSC~C 
CR a 
Fg | towievloupurcurent SSCS id 
ta | oporaing tenperivomge CSCSSC~C~idSC 
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256K CMOS UV Erasable PROM (32Kx8) 270256 


READ OPERATION DC CHARACTERISTICS -55 °C < Ty < + 125°C, Voc = 5V + 10% 


SYMBOL PARAMETER TESTCONDITIONS ~ 
| Min | Tye | Max 


Operating current TTL inputs CE= ae ouae eo Max 
I¢cCMOS®8 | Operating current CMOS inputs wee era oe Pe ~ Max 


IsgCMOS® | Standby current CMOS inputs 
} 


V Input Low voltage (TTL) 
Input Low voltage (CMOS) 
Output High voltage 


Ipp® 
The 
iH® 
OL Output Low voltage 
OH 
Output short-circuit current 


READ MODES 


Read 
Output disable 
Standby 
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256K CMOS UV Erasable PROM (82K x 8) 


Product Specification 


270256 


READ MODE 

The 27C256 has two control functions, both of 
which must be logicaily active in order to obtain 
data at the outputs. Chip Enable (CE) is the 
powercontrol and should be used fordevice se- 
lection. Output Enable (OE) is the output con- 
trol and should be used to gate data from the 
output pins, independent of device selection. 
Assuming that addresses are stable, the ad- 


dress access time (tacc) is equal to the delay 
from CE to output (tog). Datais available at the 
outputs after a delay of tog from the falling edge 
of OE, assuming that CE has been low and ad- 
dresses have been stable for at least tacc-tog. 


STANDBY MODE 
The 27C256 has a Standby mode which re- 
duces the maximum CMOS V current to 


100uA. The device is placed in the Standby 
mode when Pin 20 is in the High state. When 
in the Standby mode, the outputs are in a 
high-impedance state, independent of the OE 
input. 


READ OPERATION - AC CHARACTERISTICS -55 °C <Ta<+ 125°C, 4.5V< Voc < 5.5V'2 


OE to output delay 


AC TESTING LOAD CIRCUIT 


1.3V 
Voc 
3.3KQ 
IN ouT 
i . | 


NOTE: 
CL = 100pF and includes jig capacitance 


SYSTEM CONSIDERATIONS 

The power switching characteristics of CMOS 
EPROMs require careful decoupling of the de- 
vices. The supply current, Icc, has three seg- 
ments that are of interest to the system 
designer - the standby current level, the active 
current level, and the transient current peaks 
that are produced by the falling and rising 
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Output hold from addresses, . 
CE or OE change - whichever is first 


toe 
[ tor! | DEorTEHightoourputHiZ 


SYMBOL PARAMETER 27C256-15 27C256-20 27C256-25 UNIT 


Address to output delay 
CE to output delay 


edges of Chip Enable. The magnitude of these 
transient current peaks is dependent on the 
output capacitive and inductive loading of the 
devices. 
peaks can be suppressed by complying with 
Two-Line Control and by properly selected de- 
coupling capacitors. 


Itis recommended thata0.1p:F ceramiccapaci- 
tor be used on every device between Voc and 
GND. This should be a high frequency capaci- 
tor of low inherent inductance and should be 
placedas close to the device as possible. In ad- 


dition, a4. 7F bulk electrolytic capacitor should 


be used between Vcc and GND for every eight 
devices. The bulk capacitor should be located 
near where the power supply is connected to 
the array. The purpose of the bulk capacitor is 
to overcome the voltage drop caused by the in- 
ductive effects of PC board traces. 


ERASURE CHARACTERISTICS 

The erasure characteristics of the 27C256 are 
such that erasure begins to occur upon expo- 
sure to light with wavelengths shorter than ap- 
proximately 4000 Angstroms (A). It should be 
noted that sunlight and certain types of fluores- 


34 


The associated transient voltage 


centlamps have wavelengths in the 3000-4000 
A Range. Data shows that constant exposure 
to room level fluorescent lighting could erase 
the typical 27C256 in approximately three 
years, while it would take approximately one 
week to cause erasure when exposed to direct 
sunlight. If the 27C256 is to be exposed to 
these types of lighting conditions for extended 
periods of time, opaque labels should be 
placed over the window to prevent unintention- 
al erasure. , 


The recommended erasure procedure for the 
27C256 is exposure to shortwave ultraviolet 
light which has a wavelength of 2537 Ang- 
stroms (A). The integrated dose (i.e., UV inten- 
sity x exposure time) for erasure should be a 
minimum of 15Wsec/cm?. The erasure time 
with this dosage is approximately 15 to 20 min- 


utes using an ultraviolet lamp with a 12,000,.W/ 
cm? power rating. The 27C256 should be 
placed within one inch of the lamp tubes during 
erasure. The maximum integrated dose a 
27C256 can be exposed to without damage is 
7258Wicm? (1 week @ 1200,W/cm?). Expo- 
sure of these CMOS EPROMSs to high intensity 
UV light for longer periods may cause perma- 
nent damage. 


Signetics Military Application Specific Products 


Product Specification 


256K CMOS UV Erasable PROM (32K x 8) 


27C256 


AC WAVEFORMS 


ADDRESSES 


OUTPUT 


Input Pulse Characteristics: tp, Tt< 5ns, PRR = 1MHz 


PROGRAMMING MODES 


ADDRESS 
VALID 


fl 


ton 
vALID %\\\_Hi:zZ 
output 2777 


toe 


LLLLL 
WAL 


tDF 


Intelligent identifier!5 


CMOS NOISE CHARACTERISTICS 
Special epitaphial processing techniques have 
enabled Signetics to build CMOS with features 
adding to system reliability. These include In- 
put/Output protection to latch-up, Each of the 
data and address pins will not latch-up with cur- 
rents up to 100mA and voltages from -1V to Voc 
+1V. 


Additionally, the Vpp (Programming) pin is de- 
signed to resist latch-up to the 14V maximum 
device limit. 


PROGRAMMING 
Caution: Exceeding 14.0V on Vpp Pin may 
permanently damage the 27C256. 
Initially, and after each erasure, all bits of the 
27C256 are in the “1” state. Datais introduced 
by selectively programming “0” into the desired 
bit location. Although only “0” will be pro- 
grammed, both “1” and“0" can be presentin the 
data word. The only way to change an “0” toa 
“1” is by ultraviolet light erasure. 


The 27C256 is in the programming mode when 
the Vpp inputis at 12.5V and CE is at TTL-Low. 
The data to be programmed is applied 8 bits in 
parallel to the data output pins. The levels re- 
quired for the address and data inputs are TTL. 
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INTELLIGENT PROGRAMMING ™ 


ALGORITHM 

The 27C256 intelligent programming algo- 
rithms rapidly program Signetics CMOS 
EPROMs using an efficientand reliable method 
particularly suited to the production program- 
ming environment. Typical programming times 
for individual devices are on the order of five 
minutes. Actual programming times may vary 
due to differences in programming equipment. 


Programming reliability is also ensured as the 
incremental program margin of each byte is 
continually monitored to determine when it has 
been successfully programmed. A flow-chart 
of the 270256 intelligent program algorithm is 
shown in Figure 1. 


The intelligent programming algorithm utilizes 
two different pulse types: initial and overpro- 
gram. The duration of the initial CE pulse(s) is 
1ms, which will then be followed by a fonger 
overprogram pulse of length 3Xms. Xis adura- 
tion counter and is equal to the number of the 
initial 2ms pulses applied to a particular 
27C256 location, before acorrect verify occurs. 
Up to 25 1ms pulses per byte are provided for 
before the overprogram is applied. 
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Vpp 
Vec 


The entire sequence of program pulses and 
byte verifications is performed at Vcc = 6.0V 
and Vpp = 12.5V. 


When the intelligent programming cycle has 
been completed, all bytes should be compared 
to the original data with Voc = 5.0V. 


PROGRAM INHIBIT 

Programming of multiple 270256 EPROMs in 
parallel with different data is easily accom- 
plished by using the Program Inhibit mode. A 
high-level CE input inhibits other 270256 
EPROMs from being programmed. 


Except for OE or CE, all inputs of the parallel 
27C256s may be common. A TTL low-level 
pulse applied to the CE or ALE/CE input with 
Vpp at 12.5V will program the selected 27C256. 


VERIFY 

A verify (read) should be performed on the pro- 

grammedbits to determine that they have been 

correctly programmed. The verify is performed 

with OE at Vi. and CE at Vy and Vpp at 12.5V. 
Data should be verified a minimum of Togy af- 
ter the falling edge of OE. 


Signetics Military Application Specific Products 


Product Specification 


256K CMOS UV Erasable PROM (32K x 8) 


270256 


INTELLIGENT IDENTIFIER MODE 

The intelligent identifier mode allows the read- 
ing out of a binary code from an EPROM that 
will identify its manufacturer and type. This 
mode is intended for use by programming 
equipment for the purpose of automatically 


matching the device to be programmed with its 
corresponding programming algorithm. This 
mode is functional in the 25°C + 5°C ambient 
temperature range that is required when pro- 
gramming the 270256. 


To activate this mode the programming equip- 
ment mustforce 11.5V to 12.5V on address line 
Ag of the 27C256. Two bytes may then be se- 
quenced from the device outputs by toggling 
address line Ag from Vj_ to Viy. All other ad- 
dress lines must be held at V;, during intelligent 
identifier mode. 


INTELLIGENT PROGRAMMING ALGORITHM DC PROGRAMMING CHARACTERISTICS 
Ta = 25°C + 5°C, Vog = 6.0V + 0.25V, Vpp = 12.5V + 0.5V 


OE setup time 


Address hold time 
Data hold time 


a 
CE initial program pulse width (See note 18) 


OE High to output float delay 


TE overprogram pulse width 
Data valid from OE 


NOTES: 


(See note 19) 


1. Erase characteristics do not apply for one time programming (OT). 
2. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operation sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
. Minimum DC input voltage is -0.5V. during transitions, the inputs may undershoot to -2.0V for periods less than 20ns. 


. Typical limits are at Voc = 5V, Ta = + 25°C. 
. Other inputs can have any value within spec. 


. Output shorted for no more than one second. No more than one output shorted at a time. log is sampled but not 100% tested. 


3 
4 
5 
6. Maximum active power usage is the sum Ipp + icc and is measured at 5SMHz. 
7 
8 


. Vpp may be one diode voltage drop below Vcc. It may be connected directly to Vcc. Also, Vec must be applied simultaneously or before 
Vpp and removed simultaneously or after Vpp. 


9. TTL inputs: spec TTL at Vi, Vin levels. CMOS inputs: GND + 0.2V to Voc + 0.2V. 


10. Guaranteed, but not tested. 
11:X can be Viy or Vip. 


12. AC characteristics teste 
13.X can be Vi, or Vin. 
14. Vy = 12.0V + 0.5V. 
15.A4 - Ag, Ajo - Ata = Vit. 
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at Viq = 2.4V and Vi, = 0.45V. Timing measurements made at Vo, = 0.8V and Voy = 2.0V. 


Signetics Military Application Specific Products Product Specification 


256K CMOS UV Erasable PROM (32K x 8) 270256 


16. Vec = 6.0V + 0.25V. 
17. AC Conditions of Test: 
Input Rise and Fall Times (100% to 90%): 20ns 
Input Pulse Levels: 0.45V to 2.4V 
Input Timing Reference Level: 0.8V to 2.0V 
Output Timing Reference Level: 0.8V to 2.0V 
18. Initial Program Pulse width tolerance is 1msec + 5%. 
19. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 
20. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven (see Timing 
Diagram). 


ADDR ARST LOCATION 
Voc = 6.0V 
Vpp = 12.5V 


PROGRAM ONE 1 ms PULSE 
INCREMENT X 


VERIFY ONE 
BYTE 


PROGRAM ONE PULSE 
OF 3X msec DURATION 
INCREMENT ADDR 


COMPARE 
ALL BYTES 


PASS 
DEVICE PASSED 


Figure 1. Intelllgent Programming Flowchart 
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256K CMOS UV Erasable PROM (32K x 8) 27C256 


PROGRAM 


ADDRESSES ‘ ADDRESS TABLE ae: 


NOTES: 

1. The Input Timing Reference Level is 0.8V for Vi_ and 2V for a Vix, input pulse levels are 0.45V and 2.4V. 

2. {OE and tpFp are characteristics of the device but must be accommodated by the programmer. 

3. When programming 27C256, a 0.1uF capacitor is required across Vpp and ground to suppress spurious voltage transients which can damage the device. 


Figure 2. Intelligent Programming Waveforms 
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Military Standard Products 


DESCRIPTION 

The Signetics 27C512 CMOS EPROM is 
a512K-bit, 5V-only memory organized as 
65,536 words of 8 bits each. It employs 
advanced CMOS circuitry for systems re- 
quiring low power, high-performance 
speeds and immunity to noise. The 
27C512 has a non-multiplexed address- 
ing interface and is plug-compatible with 
the industry standard 27512. 


The 27C512, available in a ceramic DIP 
package, achieves both high performance 
and low power consumption, making it 


ideal for high-performance, portable 
equipment. This device can be pro- 
grammed with standard EPROM 
programmers. 


ORDERING INFORMATION 


DESCRIPTION 


28-Pin Ceramic DIP 
w/Quartz Window 


BLOCK DIAGRAM 


OUTPUT ENABLE 
PROGRAMMING LOGIC 


CHIP ENABLE 


Y DECODE 
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ORDER CODE 


170ns 


27C512/BXA-17 | 27C512/BXA-20 } 27C512/BXA-25 


2/0512 
512K CMOS UV Erasable PROM 


(64K x 8) 


Product Specification 


PIN CONFIGURATION 


FEATURES 


@ CMOS/NMOS microcontroller and 
microprocessor compatible 


- Universal 28-pin memory site, 
2-line control 
@ Low power consumption 


© Noise Immunity features 
- +10% Vcc tolerance 
- Maximum latch-up immunity 
through epitaxial processing 
© Fast, reliable intelligent program- 
ming 


- 12.5V Vpp, HCMOS 11-E 
compatible 


[200ne | 260ne | 


PIN NAMES 


DATA OUTPUTS 
Op - O7 


OUTPUT BUFFERS 


GND 


Voc Power Supply 


Y-GATING 


262,144 BIT 
CELL MATRIX 


39 853-1375 99074 
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512K CMOS UV Erasable PROM (64Kx8) | 270512 


ABSOLUTE MAXIMUM RATINGS2 


Supply voltage with respect to ground during programming 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Low-level input voltage CMOS 
Operating temperature range 


SYMBOL TEST CONDITIONS 


Inputleakage current Vi = Voc = Max 
[lon __| Output leakage current 


6,8 ina ci i. CE = OE - Vit, Vep = Voc = Max 
Operating current TTL inputs ©) < Ov SOMA, fe i Thecins: 


PARAMETER 


Standby current TTL inputs 
Standby current CMOS inputs 
Qutput Low voltage 
Qutput High voltage 
los’ "Output short-circuit current 


CAPACITANCE T, = 25°C, f = 1.0MHz 
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512K CMOS UV Erasable PROM (64Kx8) 270512 


READ OPERATION — AC CHARACTERISTICS -55°C <Ta<+ 125°C, 4.5V< Voc < 5.5V!? 


SYMBOL PARAMETER 27C512-17 27C512-20 27C512-25 UNITS 


Poe | OE w ouputdeey CS 
Fon! | OE or E High woupaeZ 


E 
10 Output hold from addresses, CE or OE change - 
ton whichever is first 


NOTES: 

1. Erase characteristics do not apply for one time programming (OT). 

2. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operation sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

3. Minimum DC input voltage is -0.5V. during transitions, the inputs may undershoot to -2.0V for periods less than 20ns. 

4. Typical limits are at Voc = 5V, Ta = + 25°C. 

5. Other inputs can have any value within spec. 

6. Maximum active power usage is the sum Ipp + Icc and is measured at 5MHz. 

7 

8 


P Min] Max [Min] Max 

Pf 200 ff 50 | s 
pf 200 || 50 ns 
a ee ce 


. Output shorted for no more than one second. No more than one output shorted at a time. Ios is sampled but not 100% tested. 
. Voc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 


9. TTLinputs: spec TTL at Vit, Vin levels. CMOS inputs: GND + 0.2V to Voc + 0.2V. 
10. Guaranteed, but not tested. 
11. X can be Viy or Vic. 


12. AC characteristics tested at Vij, = 2.4V and V;_ = 0.45V. Timing measurements made at Vo, = 0.8V and Voy = 2.0V. 


DEVICE OPERATION — START 


READ MODE 

The 270512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (CE) is the 
powercontrol and should be used for device se- 
lection. Output Enable OE/Vpp is the output 
control and should be used to gate data from 
the output pins. Datais available at the outputs 
after a delay of tog from the falling edge of 
OE/Vpp, assuming that CE has been Low and 
addresses have been stable for at least 
tacc-toe. 
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Vi 
Standby Vin 


STANDBY MODE 

The 270512 has a standby mode which re- 
duces the maximum Vcc current to 100pA. It 
is placedin the Standby mode when CE isin the 
High state. When in the Standby mode, the out- 
puts are in a high-impedance state, indepen- 
dent of the OE/Vpp pin. 
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Cy = 100pF and includes jig capacitance 


Signetics Military Standard Products 


Product Specification 


512K CMOS UV Erasable PROM (64Kx8) 


270512 


AC VOLTAGE WAVEFORMS 


ADDRESSES 


OUTPUT 


"1 
toe 


LiL { 
WAAN 


ton 
VALID *&\\)\ 
output #77} 


Input Pulse Characteristics: ty, tt < 5ns, PRR = 1MHz; for measurement points see Note 11. 


PROGRAMMING INFORMATION 
Complete programming system specifications 
for the quick-pulse programming program 
method are available upon request from Sig- 
netics Military Marketing. 


Signetics encourages the purchase of pro- 
gramming equipment from a manufacturer who 
has a full line of programming products to offer. 
Signetics also encourages the manufacturers 
of PROM programming equipment to submit 
their equipment for verification of electrical pa- 
rameters and programming procedures. Infor- 
mation on manufacturers offering equipment 
certified by Signetics is available upon request 
from Signetics Military Memory Marketing. 


PROGRAMMING THE 27C512 
Caution: Exceeding 14.0V on OE/Vpp Pin may 
permanently damage the 27C512. 


The 270512 Quick Pulse programming algo- 
rithms rapidly program CMOS EPROMs using 
an efficient and reliable method particularly 
suited to the production programming environ- 
ment. Actual programming times may vary due 
to differences in programming equipment. 


Initially, all bits of the 27C512 are in the ‘1" 
State. Data is introduced by selectively pro- 
gramming “0"s into the desired bit locations. Al- 
though only “0”s will be programmed, both "1"s 
and "0"s can be present in the data word. 
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The 27C512is in the programming mode when 
the OE/Vpp inputis at 12.75V and CE is at TTL 
Logic Low. The data to be programmed is 
applied 8 bits in parallel to the data output pins. 
The levels required for the address and data in- 
puts are standard TTL logic levels. 


INTELLIGENT IDENTIFIER 

The intelligent identifier provides the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
functionalin the 25° 4 5°C ambienttemperature 
range. To activate this mode, the equipment 
must force 11.5V to 12.5V on address Ag of the 
27C512. Two bytes may then be read from the 
device outputs by toggling address line Ap from 
Vi to Viy. The CE, OE/Vpp and all other ad- 
dress lines must be at V;, during interrogation. 


The identifier information for Signetics 27C512 
is as follows: 


When Ao = Vic 
data is “Manufacturer” 15 (HEX) 
When Ao = Vin 
data is “Product” 1Dwex) 


ERASURE CHARACTERISTICS 

The erasure characteristics of the 27C512 are 
such that erasure begins to occur upon expo- 
sure to light with wavelengths shorter than 
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Hi-Z 


aproximately 4000 Angstroms (A). It should be 
noted that sunlight and certain types of fluores- 
centlamps have wavelengths in the 3000-4000 
Arange. Data shows that constant exposure to 
room level fluorescent lighting could erase the 
typical 27C512 in approximately three years, 
while it would take approximately one week to 
cause erasure when exposed to direct sunlight. 


‘If the 27C512 is to be exposed to these types 


of lighting conditions for extended periods of 
time, opaque labels should be placed over the 
window to prevent unintentional erasure or the 
windowless OTP device can be used. 


The recommended erasure procedure for the 
27C512 is exposure to shortwave ultraviolet 
light which has a wave length of 2537 Ang- 
stroms (A). The integrated dose (i.e., UV inten- 
sity x exposure time) for erasure should be a 
minimum of 15Wsec/cm?. The erasure time 
with this dosage is approximately 15 to 20 min- 


utes using an ultraviolet lamp with a 12,000, W/ 
cm? power rating. The 27C512 should be 
placed within one inch of the lamp tubes during 
erasure. The maximum integrated dose a 
27C512 can be exposed to without damage is 
7258W/cm? (1 week @ 1200pW/cm?). Expo- 
sure of these CMOS EPROMS to high intensity 
UV light for longer periods may cause perma- 
nent damage. 


Signetics 


Military CMOS Memory Products 


DESCRIPTION 

The 27HC641 is a CMOS, high-speed UV 
erasable, electronically programmed 
Read Only Memory. It is organized as 
8192 words of 8 bits and operates from a 
single 5 volts +/- 10% power supply. All 
outputs offer 3-State operation and are ful- 
ly TTL compatible. 


The 27HC641 uses advanced CMOS cir- 
cuitry which allows operation at bipolar 
PROM speeds while consuming lower 
power. The highest degree of protection 
against latch-up is achieved through epi- 
taxial processing, simplifying the design of 
electronic equipment which is subject to a 
high noise environment. 


ORDERING INFORMATION 


PIN CONFIGURATION 


For LLCC Pin Assignments, see JEDEC Std. 21 
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DESCRIPTION 


24-Pin 600mil wide Cerdip w/Quartz Window 
24-Pin Cerdip w/o Window! 27HC641/BXA-55 OT 27HC64 1/BXA-70 OT 
28-Pin LLCC w/Quartz Window 27HC641/B3A-55 27HC641/B3A-70 


2/HC641 


64K-Bit CMOS PROM 


(8K x 8) 


Product Specification 


The 27HC641 is available in the industry 
standard 24-pin Dual-In-Line (DIP) pack- 


‘age with the same pin out as most 64K bi- 


polar PROMs, thereby making it easier to 
upgrade systems currently using higher 
power bipolar PROMs, and allowing the 
designer to provide a lower power 
memory system solution. Also available 
in a standard 32-Pin LLCC. 


FEATURES 


@ Address access times 55ns and 
70ns 


@ Max operating ICC of 110mA 
© 3-State outputs 


® Direct replacement of Bipolar 
PROMs 


¢ Programmed on industry standard 
EPROM programmers .. 


© Fully TTL compatible 


APPLICATIONS 
® Prototyping and volume production 


© High performance memory systems 
© Sequential controllers 
© Microprogramming 


© Random Logic Replacement 


ORDER CODE 
[senses S—~—“—*~sSC“‘“‘CS*‘SOWCSSSSSC*” 
27HC641/BJA-55 27HC641/BJA-70 


BLOCK DIAGRAM 


O; 


O02 O03 O4 5 


853-1212 F02904 
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64K-Bit CMOS PROM (8K x 8) - 27HC641 


ABSOLUTE MAXIMUM RATINGS2 


dag alte anne Pee) ee ee 
vaage on any oer ph wi expestto GND —SSSSCSCSCSCSCSC~CSCSC id 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply Voltage | 45 | 
Input voltage High 20. | 
Input voltage Low | 0.1 | 


DC CHARACTERISTICS -55° <T, < + 125°C, 4.5V < Voc < 5.5V 


SYMBOL ’ PARAMETER TEST CONDITIONS pts UNIT 


eae aa ea a 
eetielapecumeneHigh | VieWeeVooaMax [|_| ae | pa 
Peer tte 

al a a 
[Ouiputvotagelow —————SSS*dtC Vee = Mins tgp= tema | ions |v 
Fouputvotage High ————*idVee=Minigy=-ama | ea | «dT 
[Supp cunent————SSC*d oe Mee] Pm 
ee 
Pinputciamp votage(CE) |Win f2mAVooe Min |_| 
[Shor creutouiutcuren®@ | Vo=0V,Veowax | 10 
a 
[outputeapactanost | Voyr=0V.Voo=Nom || 5 | 


AC ELECTRICAL CHARACTERISTICSS -55° <T, <+ 125°C, 4.5V < Vcc < 5.5 


V 
SYMBOL PARAMETER -55 LIMITS -70 LIMITS UNIT 


[tra | Address access time eel Fe ee es a ee ee 
| toc ___| Chip enable access time as ee es ee eee ee 
| too __| Output cisable time from chip enable ee ee ae 


SE 
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Signetics Military CMOS Memory Products 


Product Specification 


64K-Bit CMOS PROM (8K x 8) 


27HC641 


AC ELECTRICALS DURING PROGRAMMING T, =25° C + 5°C, Voc. 5V+ 5%, Vpp = 12.5V + 0.5V 


N 


SYMBOL PARAMETER 


FN 
Me | reeime—SOSCSCSCSCSCSCSCSCSCCC | 
fie = Site ee ee ee 
0 
Oe 
res | chipenabioseupine ——SSOSCSC~—~—SCSCSCSCSCSC—‘—C‘“‘~‘“~CSCS~mCtCC*” 
Se 0 
Fg | Oaatoistime ———SSSCSCSC~—CSCSCSCSCSCSCSCSiYC 
Figs cipeniignadig 
OTES: 


1. Erase characteristics do not apply for one time programming (OT). 
2. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other condition above those indicated in the operation section of this specification is 


not implied. 


. Duration of short circuit should not exceed 1 second and short only one output at a time. 


sources having wavelengths shorter than 4000 
(A) such as sunlight or fluorescent light. For 


3 

4. 

5. Test conditions (CL = 30pF, Ry = 300, and Re = 6002). 
6 

EQUIVALENT AC TEST LOAD 

CIRCUIT 


Ci = 30pF 
INCLUDES SCOPE 
D JIG 


CAPACITANCE 


ERASURE CHARACTERISTICS 

The 27HC641 is erased by exposure to ultra- 
violet light. The recommended erasure proce- 
dure is exposure to short-wave ultraviolet light 
which has a wavelength of 2537 Angstroms 
(A). The integrated dose (i.e., UV intensity X 
exposure time) for erasure should be a mini- 
mum of 15Wsec/cm?. The erasure time with 
this dosage is approximately 15 to 20 minutes 


using an ultraviolet lamp with 12,000,W/cm2 
power rating. 


The 27HC641 should be placed within oneinch 
of the lamp tubes during erasure. The maxi- 
mum integrated dose a 27HC641 can be ex- 
posed to without damage is 7258Wsec/cm? (1 


week @ 12000pW/cm?). Exposure of this 
CMOS EPROM to high-intensity UV light for 
longer periods may cause permanent damage. 
Some erasure may occur with exposure to light 
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maximum system reliability, precautions 
should be taken by placing opaque labels over 
the quartz window when used in these environ- 


ments. 


PROGRAMMING THE 27HC641 
Initially, and after each erasure, all bits of the 
27HC641 are in an undefined state. Datais in- 
troduced by programming “1"s and “O"s into the 
desired bit locations. Both “1"s and “Os must 
be presentin the data word to define each bit. 
The only way to change a bit to the opposite 
state is by ultravioletlight erasure and program- 
ming it to the desired state. 


The 27HC641 is in the programming mode 
when the Output Enable (G) pin is at 12.5V. The 
data to be programmedis applied 8 bits in paral- 
lel to the data output pins. The levels required 
for the address and data inputs are standard 
TTL logic levels. 


INTELLIGENT IDENTIFIER 

The intelligent identifier mode allows the read- 
ing out of a binary code from an EPROM that 
will identify its manufacturer and type. This 
mode is intended for use by programming 
equipment for the purpose of automatically 
matching the device to be programmed with its 
corresponding programming algorithm. This 
mode is functional in the 25°C + 5°C ambient 
temperature range that is required when pro- 
gramming the 27HC641. 
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. Minimum DC input voltage is -0.5V during transitions. The inputs may undershoot to -2.0V for periods less than 20ns. 
Cyy and Cour are measured initially and after any design changes which may affect capacitance. 


To activate this mode, the programming equip- 
ment must force 11.5V to 12.5Von address line 
Ag (Pin 22) of the 27HC641. Two bytes may 
then be read from the device outputs by 
toggling address line Ag (Pin 8) from Vi, to Viy. 
The G and all other address lines must be held 
at Vi_ during interrogation. 


The identifier information for 
27HC641 is as follows: 


Signetics 


When Ao = Vit 

data is “Manufacturer” 15 HEX] 
When Ao = Vin 

data is “Product” 21 jiex) 


PROGRAMMING INFORMATION 
Complete programming system specifications 
for the Programming Algorithm are available 
upon request form Signetics Memory Market- 
ing. 

Signetics encourages the purchase of pro- 
gramming equipment from a manufacturer who 
has a full line of programming products to offer. 
Signetics also encourages the manufacturers 
of PROM programming equipment to submit 
their equipment for verification of electrical pa- 
rameters and programming procedures. Infor- 
mation on manufacturers offering equipment 
certified by Signetics is available upon request 
from Signetics Memory Marketing. 


Signetics Military CMOS Memory Products ‘ Product Specification 


64K-Bit CMOS PROM (8K x 8) — 27HC641 


SIGNETICS DISCOURAGES THE gramming equipment is required. Consult the 
CONSTRUCTION AND USE OF equipment manufacturer for the recommended 


“ ” calibration interval. Signetics warranty for pro- 

HOMEMADE” PROGRAMMING grammability extends only to product that has 
EQUIPMENT : been programmed on certified equipment that 
In order to consistently achieve excellent pro- has been serviced to the manufacturer's re- 
grammingyields, periodic calibrationofthepro- commendations. 


AC VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


POSITIVE 
PULSE 


Ww 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS a 
[ seoos | sss | se 
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Gate 


Quad Two-Input NAND Gate 


Military Logic Products __ Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


H = High voltage level 
L = Low voltage level 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L.) LOAD VALUE 
| pins | DESCRIPTION HIGH/LOW HIGH/LOW 
50/33 1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20nA in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS = (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING 


[Veo | Swopiywolagerangs ——SSSCSC~C“~“~“‘“*S*S*~‘“‘~*~*~*~SCSC*~“‘ «dC 
Pwr | tnputvotagorange SSOSSCSC~“~SsS*~‘“‘“~*~*~rCSCSC~C «dC 
ri | tnputeurentrange ——SSC*dYC dm 
rae 
figs ed [ma _| 


Voltage applied to output in High output state range | 
Current applied to output in Low output state ae ee 


Storage temperature range -65 to +150 


PIN CONFIGURATION LOGIC SYMBOL 


vy 


A 
Y : 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gate 54F00 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS 


Wes | Sueywmge SCC“ SCCSC™C~*™~“‘“CCY #8 «ts | ss |W 
a 
Ptawlovslingatvetngs id i or | | 
Pinputelampeurom Cd did? 
[Highiowloxtputeurent Cdr 
Ce 
ie ea i ane edo 


SYMBOL PARAMETER TEST CONDITIONS! 


Von | High-level output voltage Vec = Min, Vit = Max, loy = Max, Vi = Min ae ae 
pio] Low-level output voltage Voc = Min, Vi = Max, nlous Max, Vjy = Min EE 


Input current at maximum input 


tui | High-tevelinputcurent | Vec=Maxvizzv | Tt | oo 
ft | Low+evelingutcurrent | Voc=Maxvizosv | | od | 06 | mA | 
pe {eee ete} ae | 150 | mA | 
a Supply current(total) [con _| Voc = Max [vi=ano | | 19 | 28 | ma | 

Vizaov | | ee | 102 | mA | 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


202, “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER 


Ta = +25°C, Voc = +5.0V Ta = -55°C to +125°C 
Cy, = 50pF Voc = +5.0V + 10% 
Ri = 500Q C. = 50pF, Ry = 5002 
| Min | Type | Max | Min | Max 


tPLH Propagation delay ; 3.7 70 


po 
For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
"and function table for operating mode. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 


AC WAVE FORMS 


NOTE: For all waveforms, V, = 1.5V. 
Waveform 1. For Inverting Outputs 
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Gate 54F00 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE a .U.T. tTHL{th) *TLH(tr) 
GENERATOR 


tTLH(tr) {THLh 


tw 


Test Circuit for Totem-Pole Outputs 
VM = 1.5V 


Input Pulse Definition 


Load Resistor; see AC Characteristics for value. INE ULE UESE CHARACIERISTIES 

Load capacitance includes jig and probe capaci- Family | Rep. Rate | Pulse Width | try tro 
tance; see AC Characteristics for value. 

Termination resistance should be equal to Zoyr of 54F | aMHz | 500ns | <2.5ns | <2.5ns 
Termination resis eee | <2sns | <25ns | 


Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 


February 19, 1988 51 


Signetics 54F02 


Gate 
Quad Two-Input NOR Gate 
Military Logic Products Product Specification 
FUNCTION TABLE ORDERING INFORMATION 


INPUTS OUTPUT 


H = High voltage level 
L = Low voltage level 


54F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE ; 


DESCRIPTION 
1.omA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20A in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


[Veo | Suppiyvotagorengo———SSSCSC~“~*~‘“‘—S*S*~*~*“‘“‘“~*~*~srSC‘“~t Cd 
Pv; | tnputvotagerange SSCSC~“~“—SC*~“‘“s*~*~‘~‘~‘—~S*dSSC «dC 
rit____[tnputcurentrange ———SOSCSCSCSCSCSCSCSi Cd 
ig a 


Voltage applied to output in High output state range 
lio Current applied to output in Low output state 
Storage temperature range -65 to +150 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gate 54F02 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
| Min [Nom | Max_| 


Ves Stppiyvotags——SSCSCSCS~—S—SSSCSCSCSSSS—C‘id vs | so | ss | 
vir | Hihevelinputvotage ——SC~“‘“~S*S*“‘“‘S*SCS*S*~*~sdCs*S Cd 
a 
a 
iow | Hihevelouputeurents————SSSCSOSCSCSCSCSCSCSCSCSCiSSC‘ tl 
Pig | towiovetoupeunent SSCS ma 
Ty] Operating fee-artenperaurerage SSS as | ies | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Min | Tye? | Max _| 


High-level output voltage Voc = Min, Vit = Max, lo = Max, Vin = Min Po ae ee 
Low-level output voltage Voc = Min, Vit = Max, lo, = Max, Vin = Min 
Input clamp voltage Voc = Min, l= hx | 07s | 12 | Vv | 


Input current at maximum input 


[ton | Hightevelinputeurent | oo=Maxwiezy TT tT ao Tw 
[e_| Lowseveinputcurrent | Vec=Maxvizosv | ow | 06 | 
jos | Short-circuitoutputcurrent® [Voc=MaxVo=0.0v [60 | -80_ | 160 | ma 


lec Supply current! (total) Voo = Max a ee 
ee 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


TEST CONDITIONS LIMITS UNIT 


Ta = +25°C, Voc = +5.0V Ta = -55°C to +125°C 
C, = 50pF Voc = +5.0V + 10% 
Ri = 500Q CL = 50pF, Ri = 500Q 


| Min | Type | Max | Min | Max | 
7.5 
a | 


tpLH Propagation delay 
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 


NOTES: 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. \cc is measured with outputs open. 


SYMBOL PARAMETER 
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Gate 54F02 


AC WAVEFORM 


NOTE: For all waveforms, Viy = 1.5V. 
Waveform 1. For inverting Outputs 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE TTHLth tTLH(tr) 
GENERATOR 
{TLH(tr) TTHLth 


POSITIVE 
PULSE 


tw 


Test Circuit for Totem-Pole Outputs 


Vu = 1.5V 
Input Pulse Definition 


a Jaiecnseeters see AC Characteristics for value INFUTPULSE CHARACTERISTICS 

CL = Load capacitance includes jig and probe capaci- Family | Rep.Rate {Pulse Width| try | ti | 
tance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zour of | 54F | 1MHz | S00ns | <2.5ns | <25ns | 


_ pulse generators. 
Vx Unclocked pins must be held at: <0.8V, >2.7V or 


open per FunctionTable. 
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Hex Inverter 


Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


OUTPUT DESCRIPTION ORDER CODE 


14-Pin Ceramic DIP 54F04/BCA 


14-Pin Ceramic Flat Pack 54F04/BDA 
20-Pin Ceramic LLCC 54F04/B2A 


H 
L 


H = High voltage level 
L = Low voltage level 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 
1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20p/A in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the davice. Unloss 
otherwise noted these limits are over the operating free-air temperature range.) 


LC a 
fee 
°C 


Current applied to output in Low output state a m 
Storage temperature range -65 to +150 | 9G 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Inverter | - .54F04 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage 
High-level input voltage 


Input clamp current 
High-level output current 
Low-level output current 


Operating free-air temperature range 


Low-level input voltage 


Vic Input clamp voltage Vec = Min, |) = lik 


Input current at maximum input 


Tin; | Hivleinputcuren Seesaw | | + | | | 
P| towieveliguteurent | Voo=Maxvinosv | 
Mies | Shor-eutouputcuren® [| Voo=Max.vo=00v | 20 

ees 

i 


lec Supply current (total) Vec = Max Vi = GND 
Vi > 4.0V 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
; 202, “Testing and Specifying FAST Logic.”) 


SYMBOL | | PARAMETER | TEST CONDITIONS LIMITS . UNIT . 


Ta = +25°C, Voc = +5.0V Ta = -55°C to +125°C 
C, = 50pF Voc = +5.0V + 10% 
R, = 500Q C, = 50pF, R, = 5000 


| Min | Type | Max | Min | Max 


teLy Propagation dela 2.4 3.7 7.0 
NOTES: 
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 


High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 
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Inverter 54F04 


AC WAVEFORM 


NOTE: For all waveforms, V,, = 1.5V. 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
LSE 


PULSE UT ‘THL(th 
GENERATOR 


{TLH(tr) 
POSITIVE 
PULSE 


tw 


Test Circult for Totem-Pole Outputs 
Vi = 1.5V 


Input Pulse Definition 


R. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
CG. = Load capacitance includes jig and probe capaci- I Rep. Rate | Pulse Width t t 
tance; see AC Characteristics for value. cay ules Lue 


Rr Termination resistance should be equal to Zour of 


pulse generators. 
Vx Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 
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Quad Two-Input AND Gate 


Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


H = High voltage level 
L = Low voltage level - 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L.) LOAD VALUE 
} pms | pESSeioe HIGH/LOW HIGHLOW 
a es ee 1.0/1.0 20uA/0.6mA 
ae eres eee: ee 50/33 1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Supply voltage range 
ri, | nguteurontrangs SSCs 
flo | pegnae Oe 


Current applied to output in Low output state 


Storage temperature range -65 to +150 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gate 54F08 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max __ 


SC 

a a ACG DE ZR 
A 
ig [ mputclompamo SSS 2 
a A ea PR A 
Fig, | towlevelouputeurot SSCS em 
ty epeianiguerabianpatnoiaige 2 Pe ees 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
ee 


Von | High-level output voltage Voc = Min, Vit = Max, loy = Max, Viy = Min 
Von | Low-level output voltage Voc = Min, Vi, = Max, lo. = Max, Viq = Min Cpe Pee 
| Vi ___| Input clamp voltage Voc = Min, l= hi | ore | 2 | ov 


Input current at maximum input 


eee arenas — esc oe 
rie | Lowdevetingutcurent | Ven=Maxvicosv |_| 04 | 08 | ma 
em A 
koma vizeno [| 26 [ 129 | ma 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 


tei Asa delay 


ae 
. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 


C, = 50pF Vec = +5.0V + 10% 
ats 5002 C, = 50pF, R, = 5002 


LIMITS UNIT 
Ta = +25°C, Voc = +5.0V Ta = °55°C to +125°C 


AC WAVEFORM 


NOTE: For all waveforms, Viy = 1.5V. 
Waveform 1. For Non-Inverting Outputs 
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TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


TTHLth 


PULSE 
GENERATOR 


{TLH(tr) 


Test Circuit for Totem-Pole Outputs 
Vige 1.5V 


Input Pulse Definition 


Be teed peslaie see AC Characteristics for value tie asada dl de 
iL = Pf . 
C, = Loadcapacitance includes jig and probe capaci- | Rep. Rate [Pulse Width| tia | tre _| 


tance; see AC Characteristics for value. | Famity_| 
Rr = Termination resistance should be equal to Zouz of 


pulse generators. 
Vx = Unclocked pins must be held at: <0.8V, >2.7V or 
open per FunctionTable. 
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Gates 


Triple Three-Input NAND (’F10) AND (’F11) Gates 


Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


Yr 


54F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 
ee Se MET T 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20yA in the High state and 0.6mA in the 
Low state. 


pA 
L 
L 
L 
L 
H 
H 
H 
H 


mitre rcirce | 
retire recwre lo 


= High voltage level 
L = Low voltage level 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 


Veco Supply voltage range -0.5 to +7.0 
Input voltage range -0.5 to +7.0 
pi | Input current range 


Voltage applied to output in High output state range 
Current applied to output in Low output state a eee ee 
Storage temperature range -65 to +150 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gates 54F10, 54F11 


RECOMMENDED OPERATING CONDITIONS 


ee 
| so | 55 | 


es | Seay 
BEES eee RST ORS PATE 
| Vn___| Low-levelinputvotiage Cs Tl | 
[lx | Iputclampourrent | te 
Pion | Habovlouputcuron’ | 
a 
| T, __| Operating free-airtemperaturerange CT HT S| 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS?! 
: Voc = Min, Vi. = Max, 
High-level output voltage ee Max, Vig ‘ Ma 


Vi Min, Vir = Max, 
Low-level output voltage =a ~ Max, ua Min 


Input current at maximum input voltage 
High-level input current 
Low-level input current 
Short-circuit output current? 


os 

Supply current Vee = 
(total) Fi ee 
| | 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic”.) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C Ta = -55°C to +125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, R, = 500Q 


eee delay Waveform 1 'F10 
PHL 

Prope Cay delay Waveform 2'F11 
PHL 


hil 
. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 
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Gates 


54F10, 54F11 


AC WAVEFORMS 


‘F10 
Waveform 1. For inverting Outputs 


. Fl 
Waveform 2. For Non-Inverting Outputs 


NOTE: For all waveforms, V, = 1.5V. 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


Test Circuit for Totem-Pole Outputs 


DEFINITIONS: 

RL. = Load Resistor; see AC Characteristics for value. 

C. = Load capacitance includes jig and probe capaci- 
tance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zour of 
pulse generators. 

Vx Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 


February 19, 1988 


NEGATIVE 
PULSE 


TTLH() 


tTHLGth 


Va = 1.5V 
Input Pulse Definition 


ee ee 


63 


Signetics 
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DESCRIPTION 

The 54F14 contains six logic inverters 
which accept standard TTL input signals 
and provide standard TTL output levels. 
They are capable of transforming slowly 
changing input signals into sharply de- 
fined, jitter-free output signals. In addition, 
they have greater noise margin than con- 
ventional inverters. 


Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter anda 
phase splitter driving a TTL totem-pole 


54F14 
Schmitt Trigger 


Hex Inverter Schmitt Trigger 


Product Specification 


output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow 
input transition, and provide different input 
threshold voltages for positive and 
negative-going transitions. This hystere- 
sis between the positive-going and 
negative-going input thresholds (typically 
800mV) is determined internally by resis- 
tor ratios and is essentially insensitive to 
temperature and supply voltage varia- 
tions. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


FUNCTION TABLE 


INPUTS OUTPUT 


ORDERING INFORMATION 


1.0/1.0 — 20yA/0.6mA 


NOTE: One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Voc 
Vi 
Vo 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


March 13, 1987 


Unless otherwise noted these limits are over the operating free-air temperature range.) 


[Vos | Suppiywolagerange—SSCS~—~“~*S*~“‘“‘~‘~*S*S*‘“‘~‘“~*~*‘“‘“~*~*dtCS*~C~‘ TCC 
Pv | Inputvolagerange —SSSCSCSC~“~“‘“—*S*S*~“‘~‘“~*~“‘“‘*~*S*S*S*S~rSC“‘“‘“SOWTINCdTC CS 
Pi _| tnputeurentrange SS SSOSCS~—CSCSdYSSC mA 
|Vo___| Voltage applied tooutputin High outputstaterange | OS tOMe | 
flo | Current applied to output in Low output state 


Storage temperature range -65 to +150 


LOGIC SYMBOL 
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Schmitt Trigger | | 54F14 


RECOMMENDED OPERATING CONDITIONS 
SYMBOL 


Operating free-air temperature range 


PARAMETER TEST CONDITIONS! 


Positive-going threshold Voc = 5.0V 
Negative-going threshold Voc = 5.0V 0.7 
Hysteresis (Vy, - Vy.) Voc = 5.0V 


Voc 
lou 
lou 
Ta 


SYMBOL 


High-level output voltage Voc = Min, Vy = Vi-min, low = Max 


=|2 
N/%, 


35 
17 


5 


Ina 
High-level input current 
Short-circuit output current? 


loc Supply current (total) Vin = GND 
Vin = 4.5V 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


TEST CONDITIONS 


Vie 
Vr. 
AVT 
Vou 
Vo 
ViK 
It. 
ly. 
Mi 


np 


SYMBOL PARAMETER 


Ty = +25°C 
Voc = +5.0V 
C, = 50pF, Ry, = 5002 


Ta = -55°C to +125°C 
Voc = +5.0V + 10% 
C, = 50pF, Ry = 5002 


teLy Propagation delay Waveform 1 
teu AtoY 
NOTES: 
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 


and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 
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Schmitt Trigger 54F14 


AC WAVEFORM 


NOTE: For all waveforms, Vy = 1.5V. 


Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


Test Circult for Totem-Pole Outputs 


Vi = 1.5V 
Input Pulse Definition 


R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
C, = Load capacitance includes jig and probe capaci- Family Pulse Width | try 
tance; see AC Characteristics for value. 


pulse generators. 
Vx = Unclocked pins must be held at: <0.8V, >2.7V or 
open per FunctionTable. ; 
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FUNCTION TABLE | . ORDERING INFORMATION 


INPUTS OUTPUT 


14-Pin Ceramic SO 
Ceramic LLCC 


H = High voltage level 
L = Low voltage level 
X = Don'tcare 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L.) LOAD VALUE 

DESCRIETION | HIGH/LOW HIGH/LOW 
Inputs 1.0/1.0 20pA/0.6mA 
Outputs 50/33 . 1,0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20/A in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are over the operating free-air temperature range) 


ri | tnputeurentrange SSCS ats 
fies = 


Current applied to output in Low output state a 
Storage temperature range -55 to +150 


LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gate 54F20 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max _| 


veo | Soppyvonage —SSSCSCSCSCSCSCSCSSSTC~C~CS ns fo | os 
Lr a 
a 
hpetconpauront Yt 
CT 
Ptowicwelouputcurent ———SSSSCSCS~SYTS* m0] | 
a SST a (RT SE 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! — LIMITS UNIT 
es ae 
a 


Von | High-level output voltage Voc = Min, Vit = Max, low = Max, Viy = Min 
Low-level output voltage Vec = Min, Vi, = Max, lo, = Max, Viq = Min eee Vv 
Input clamp voltage Voc = Min, I= li | ora | 12 | ov 


Input current at maximum input 


[tin | Hightovelinputcurent | og=Maxizz7v | | sf zo | 
ft | Lowlevetinputcurent | oo =Maxvizosv | | 04 | 06 | ma _| 
Po __| Sronstauteupstcnront—__‘egsites tooo —_}_ | | 25 | -150_ | ma __| 
ae Supply current (otal Voc = Max vieano [| | oo | 14 | ma 

lect Mieaov ft 84 | st | ma 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


TEST CONDITIONS LIMITS 


Ta = +25°C, Voc = +5.0V Ta = -55°C to +125°C 
C, = 50pF Voc = +5.0V + 10% 
R, = 500Q C, = 50pF, R, = 500Q 


| Min | Type | Max | Min | Max 


teLy ay gai ad 3.7 7.0 


pat he 
. For conditions shown as Min or Max, use the appropriate value —e under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 


AC WAVEFORM 


Vu Yu 


NOTE: For all waveforms, Viy = 1.5V. 
Waveform 1. For Inverting Outputs 
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Gate 


54F20 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


Test Circuit for Totem-Pole Outputs 


DEFINITIONS: 

R_ = Load Resistor; see AC Characteristics for value. 

C. = Load capacitance includes jig and probe capaci- 
tance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zgy7 of 
pulse generators. 

Vx Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 


February 19, 1988 


NEGATIVE 
PULSE 


TTHLUth 


TTLH(tn 


POSITIVE 
PULSE 


Vu = 1.5V 
Input Pulse Definition 


[ser [we | sone | case | zane | 
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Quad Two-Input OR Gate 
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FUNCTION TABLE ORDERING INFORMATION 


H = High voltage level 
L = Low voltage level 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L) LOAD VALUE 
pps | DESCHIENON | HIGH/LOW | HIGH/LOW 
Y putts 50/33 1.0mA/20mA 


NOTE: One (1 0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


vi | tputvotago range ——SSSSCSC~“~‘“S*~“‘“‘S*S*S*~C~‘“~*~*~*dCSCSC‘ Sw SiC 
Fi nputcurentrange——SSSSCSSCS~C~‘“S*S*S*~‘“~*~*~dCSCSCSC Cd 
Wee 
rue 

°C 


Voltage applied to output in High output state range 
fio | Current applied to output in Low output state a eee 
Storage temperature range -65 to +150 x ae 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assionments, ese JEDEC Standard No, 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gate 54F32 


RECOMMENDED OPERATING CONDITIONS 


Low-level output current 
Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
a 


| Von High-level output voltage Voc = Min, Vit = Max, lon = Max, Viy = Min 
Vo. Low-level output voltage Veco = Min, Vit = Max, lo, = Max, Viy = Min pS 
| Vix ___| Input clamp voltage [Mec=Minvti=te | 073 | 2 |v 


Input clamp current at maximum 
neva iba ale ala [ {| [| | 


[tu | Highovelinputeurent | Veo=MaxMinz7v | | 1 | ao | A 
[iu | Lowlevelinputcurrent | Veo =MaxsMizosv | | 04 | 06 | mA | 
His ___ Shooto aipeviens —_|_ue te 9 

Supply current (total) Ico _| Voc = Max lVie4zov =| | ot | 92 | ma | 
ae lviecno | | tos | 155 | mA 


AC ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS UNIT 
Ta = +25°C, Voc = +5.0V Ta = °55°C to +1425°C 
C, = 50pF Voc = +5.0V + 10% 
R, = 500Q C, = 50pF, se | 5002 
[| wn 


teLH fireiaal delay 3.0 3.0 oe 6 


pig loe 
. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Veg = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Ios tests should be performed last. 


AC WAVEFORM 


NOTE: For all waveforms, Vi = 1.5V. 
Waveform 1. For Non-Inverting Outputs 
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Gate 54F32 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE tTHLA) tTLH(tr) 
GENERATOR 


TTLH (tr) THEA 


tw 
Test Circuit for Totem-Pole Outputs 
- Vu = 1.5V 


Input Pulse Definition 


R,_ = Load Resistor; see AC Characteristics for value. NESTE REESE CHARACTERISTICS 

C, = Loadcapacitance includes jig and probe capaci- Family Rep. Rate | Pulse Width 
tance; see AC Characteristics for value. sae | ame | easne | <25ns | 

Rr Termination resistance should be equal to Zguy of 54 1MHz | s00ns | <2.5ns | <2.5ns 
pulse generators. 


Vx Unclocked pins must be held at: <0.8V, >2.7V or 
open per FunctionTable. 
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FUNCTION TABLE ORDERING INFORMATION 


INPUTS OUTPUTS 


[_pescmierion _[oaDER GODE] 
: 
| 


High voltage level 
Low voltage level 
Don't care 


<r-x 
ono 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


" B4F(ULL) - LOAD VALUE 
pps DESCRIPTION HIGH/LOW HIGH/LOW 
Data inputs 1.0/2.0 20WA/1.2mA 
Data outputs . 600/80 12mA/48mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High State and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER |RATING UNIT 


i | taputeurentrangs SSCS os 
2 ase 


Voltage applied to output in High output state range Vv 
Current applied to output in Low output state a ee ee 
Storage temperature range -65 to +150 


PIN CONFIGURATION LOGIC SYMBOL | 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffer . 54F37 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS 


| Min | 

| Suppyvotage ts | 

| Highlevelinputvottage to 

| Lowlevelinputvotage 

[Inputclampourent 
ae ee 
ee ae 
ee a 


V 
V 
V 


CC 
iH 
IL 

low 


[asm 
Ta | Operating ee-ak eomporabrerage Si es | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Min | Typ? | Max_| 
Vec = Min, Vi, = Max, 


Vic__|inputdampvatege —SC*SCSSCS*CG en = —~SC*YSCC‘id OT | | 
ine | nputeurentat maxinum inputvotago | _Ve=Maxi=zov [| | 10 [ ya 
Tins [Highiovelinutcurent | ep Max nz7v «| is | | 

[Lowievelinputcurent | Veo=Waxviwosv | | 04 | 12 | ma_| 
[shortcteitouputcuren® [| —Ver=Max_——~iY 100 | «dees | ma 


Seve meron) Hess | eo=Mex | Wang | _{_a_{_¢_1 ma _ 
| vwessv [ [23 | sa | ma | 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.” 


TEST CONDITIONS LIMITS UNIT 


Ta = +25°C Ta = -55°C to +125°C 
Vec = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R; = 5000 C, = 50pF, R, = 5002 


| Min | Typ | Max | Min | Max 


tei Propagation delay 
A,BtoY Waveform 1 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. : 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 


< 


<j< 


SYMBOL PARAMETER 
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Buffer | 54F37 


AC WAVEFORM 


Waveform 1. For inverting Outputs 


NOTE: For all waveforms, Viy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE .U.T. 'TLH(tr) 
GENERATOR 


TTHLitf) 


POSITIVE 
PULSE 


Test Circuit for Totem-Pole Outputs 
Vu= 1.5V 


Input Pulse Definition 


DEFINITIONS: 
Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 


Load capacitance includes jig and probe capaci- Pulse Width| t t 
tance; see AC Characteristics for value. y e 


pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 
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Quad Two-Input NAND Buffer (Open Collector) 
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FUNCTION TABLE . fe ORDERING INFORMATION 


-——weurs | ourpurs] 
Ceramic LLCC 


High voltage level 
Low voltage level 
Don't care 


x<Crx 
Hon sit 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Dh ee 54F(U.L) LOAD VALUE 

ut DESCRIPTION HIGH/LOW HIGH/LOW 

1.0/2.0 20uA/1.2mA 
OC*/80 OC*/48mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20u/A in the High State and 0.6mA in the Low state. 
*OC = Open Collector 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
_ otherwise noted these limits are over the operating free-air temperature range.) 
SYMBOL 


[Veo | SuppyvolagorangoSSSCSC~“~*‘~*~*S*S*S*~‘*RCS*~‘ CYC 
a TZ 
Ti | trputeurentrange SSCS OWA 
Voltage applied to output in High output state range ee 
eles = ol in Low | mA 


Vv 
V 
V 
Current applied to output in Low output state a ee mA 
Storage temperature range -65 to +150 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffer 54F38 


RECOMMENDED OPERATING CONDITIONS 


High-level output voltage 


Low-level output current 
Operating free-air temperature range | 5 | tas |e 


SYMBOL PARAMETER TEST CONDITIONS' LIMITS UNIT 
| Min | Typ? | Max_| 


jlor | Highdevelourputeurent | Voo= Min. Vu=Max,Viv=Min.Vou=Max | | | 260 | wa _| 
Veo=Min,Vi=Max,Viw=Min,lo.=4ema | | 03s | oso | v__| 
|Vx | inputclampvotage | oo = Mise te | a | 2 [ov 


a a ence Do 
rae eee ETE Se GS 
ik Sieeeetienee =o ne ee | ae ee 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note - 
202, “Testing and Specifying FAST Logic.”) 


TEST CONDITIONS LIMITS 


Ta = +25°C, Voc = +5.0V Ta = -55°C to +125°C 
C, = 50pF Nee = +5.0V + 10% 
R, = 500Q C, = 50pF, Ry = 5002 


| Min | Type | Max | Min | Max | 


teLy Propagation delay 7.5 7.0 

NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type 
and function table for operating mode. 


2. All typical values are at Voc = 5V, Ta = 25°C. 
3. When using open collector parts, the value of the pull-up resistor greatly affects the value of the TPLH. For example, changing the specified 


pull-up resistor value from 5002 to 1002 will improve the TPLH up to 50% with only a slight increase in the TPHL. However, if the value of 


the pull-up resistor is changed, the user must make certain that the total {OL current through the resistor, plus the total lIL’s of the receivers 
does not exceed the [OL maximum specification. 


SYMBOL PARAMETER 


UNIT 
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Buffer 54F38 


AC WAVEFORM 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Propagation Delay Input to Output 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE tTHLtf 
GENERATOR 
‘TLH(tr) 


POSITIVE 
PULSE 


tw 


Test Circuit for Open Collecor Outputs 


Vaz 1.5V 
Input Pulse Definition 


DEFINITIONS: INPUT PULSE CHARACTERISTICS 

R. = Load Resistor; see AC Characteristics for value. 

C. = Loadcapacitance includes jig and probe capaci- Family Pulse Width 
tance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zoyrt of | S4F | tmHz | s00ns | <2.5ns | <25ns | 


pulse generators. 
Vy Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 
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Signetics 


Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-Invert Gate 


Military Logic Products Product Specification 
FUNCTION TABLE FUNCTION TABLE 
For 3-Input Gates For 2-Input Gates ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
14-Pin Ceramic DIP 54F51/BCA 


14-Pin Ceramic FlatPack 54F51/BDA 


20-Pin Ceramic LLCC 54F51/B2A 
All other combinations 


High voltage level nog 
Low voltagelevel — 
Don't care 


INPUTS OUTPUT INPUTS OUTPUT 


pAteitcioleltFi w | 
H]|JH]H| XTX] X L 
X |X |X ]H|H IH L 
| __Allother combinations | H 


High voltage level 
Low voltage level 
Don’t care 


xr 
moueou 


H 
L 
4 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

54F(U.L) LOAD VALUE 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High State and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


| Vec___| Supply voltage range 
Input voltage range 
i | 
cae 
ie 


Input current range | 8045 mA 
Voltage applied to output in High output state range 
Current applied to output in Low output state a ee ee 


Tstc 


Storage temperature range 


LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gate | _54F51 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS 


UNIT 
sae 
ie lem ne en oe 
Hin | Monod npunetage eo | 
[Vi | Low-evelinputvotage Cw | 
Pix | ee ee ee 
ee ee ee ee 
Flo | 


SC 
[Ta | Operating tow aitonperurerangeSSS*d ss | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 


Cae [ tye [wax 
vx | tnputclampvotage | Ve=Miniw «| | -o7a | 12 | v 


Input current at maximum input 


Vou 

Voi 

Vik 
[tin | Highevel inputeurrent | ec =MaxMiz27v | || 20 | 
|__| Low-evelinputcurrent | Voc =MaxM=osv | | 0.4 | -06 | mA | 
[los ___| Short-circuitoutput current? | Vcc = Max | 6 || 150 | mA 


i i 
Mizsov |_| ss | 75 | ma 


mA 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
Ta = +25°C, Voc = +5.0V Ta = “55°C to +#125°C 
C, = 50pF Voc = +5.0V + 10% 


Rz = 5002 C, = 50pF, R, = 500Q 


| Min | Type | Max_| 


| Min | Max | 
teLy Propagation dela 7.5 
en [Reerretetar | wooo: | 8 | 88 | as | ts | a8 Le 
NOTES: 
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 
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Gate = 54F51 


AC WAVEFORM 


Vor 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Propagation Delay Input to Output 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Test Circuit for Totem-Pole Outputs 
Vu = 1.5V 


Input Pulse Definition 


DEFINITIONS: INPUT PULSE CHARACTERISTICS 

R. = Load Resistor; see AC Characteristics for value. 

C_ = Loadcapacitance includes jig and probe capaci- | Family | Rep. Rate | Pulse Width triy trae 
tance; see AC Characteristics for value. 


pulse generators. 
Vx = Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 
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| | Gate 


Four-Two-Three-Two-Input AND-OR-Invert Gate 


Military Logic Products Product Specification 


ORDERING INFORMATION FUNCTION TABLE 


DESCRIPTION ORDER CODE OUTPUT 
14-Pin Ceramic DIP 54F64/BCA 


All other combinations 


H = High voltage level 
L = Low voltage level 
X ='Don't care 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L) LOAD VALUE 
PPIs | DESCRIPTION HIGH/LOW HIGH/LOW 
pact fits —“—s—s—ss—s———C‘dL=C too |G mA 
[Sie Ouipute A ee 50/33 1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 
SYMBOL 


Fi___| teputcurontrange SSCS | 
fe a 


Voltage applied to output in High output state range 
Current applied to output in Low output state iT 
Storage temperature range -65 to +150 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, sce JEDEC Stendard No. 2 Fer LLCC pin essignmente, see JEDEC Standard No. 2 
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Gate 54F64 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


l Vcc «| Supplyvoltage eee Supply voltage He ee 
Vn | Highievelinputvokage ——SSSCSC~“‘“‘S*S*~“‘“‘;SSSC*dT iT SST 
|Vi__ | Low-evelinputvotage CC lo | 
[Ix | inputclampcurent, tm 
flow | Highteveloutputcurent Tt 
[lx __| Lowleveloutputouront Tm 
[Ta ____| Operating tree-airtemperaturerange CL 8] tes | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
a 


Von | High-level output voltage Voc = Min, Vi = Max, lon = Max, Viyq = Min 
Vow | Low-level output voltage Voc = Min, Vit = Max, lo, = Max, Vin = Min paper 
| Vx ___| Input clamp voltage Veo = Min I= li pf ors | 2 | ov 


Input current at maximum input 


ie eon ee 
Fix] towlevelinutourent | Voo=Maxvizosv ‘| | 0 | 06 | ma 
Ca eS 
ee ee tare Meso ee eno 

wesov | | 94 [47 [ ma 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 


teLH eee delay 
ALtoY Waveform 1 
iat tate 


. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 


C, = 50pF Voc = +5.0V + 10% 
R, = 500Q C, = 50pF, a §00Q 


LIMITS UNIT 
Ta = +25°C, Voc = +5.0V Ta = “55°C to +125°C 


AC WAVEFORM 


Ym VM 


NOTE: For all waveforms, Viq = 1.5V. 
Waveform 1. For Inverting Outputs 
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Gate 54F64 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


THLIth 


PULSE 
GENERATOR 


TTLH(tr) 


Test Circult for Totem-Pole Outputs 


: Input Pulse Definition 
DEFINITIONS: 


R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS ; 
C, = Load capacitance includes jig and probe capaci- 
tance; see AC Characteristics for value. Pulse Width 


R; = Termination resistance should be equal to Zoyr of 


trun, tru, = Values should be less than or equal to the 


table entries. 
Vy = Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 
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DESCRIPTION 

The 54F74 is a dual positive edge-trig- 
gered D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs, and 
complementary Q and © outputs. 


Set (Sp) and Reset (Rp) are asynchronous 
active-Low inputs and operate indepen- 
dently of the Clock input. Information on 
the Data (D) input is transferred to the Q 
output on the Low-to-High transition of the 


5AF74 
Flip-Flop 


Dual D-Type Flip-Flop 
Product Specification 


clock pulse. Clock triggering occurs at a 
voltage level of the clock pulse and is not 
directly related to the transition time of the 
positive-going pulse. The D inputs must 
be stable one setup time prior to the Low- 
to-High clock transition for predictable 
operation. 


See 54F5074 for metastable immune 
version. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Data inputs 


54F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


Clock pulse inputs (active rising edge) 


Reset inputs (active Low) 


1.0/1.0 — 20nA/0.6mA 
1.0/3.0 20nA/1.8mA 


ORDERING INFORMATION 


20p2A/0.6MA 


1.0/1.0 


Set inputs (active Low) 


20uA/1.8mA 
50/33 1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2. 
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For LLCC pin assignments, see JEDEC Standard No. 2. 
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Flip-Flop 54F74 


LOGIC DIAGRAM 


MODE SELECT — FUNCTION TABLE 


OPERATING MODE 


Asynchronous Set 


INPUTS ; OUTPUTS 


Asynchronous Reset (Clear) 
Undetermined! 
Load “1" (Set) 
Load “0” (Reset) 
High voltage level steady state 

High voltage level one setup time prior to the Low-to-High clock transition 
Low voltage level steady state 


Low voltage level one setup time prior to the Low-to-High clock transitio 
Don't care 


X 
T = Low-to-High clock transition 
NOTE: 

1. Both outputs will be High if both Sp and Rp go Low simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are over the free-air temperature range.) 


Supply voltage range | ostox70 | 
inp vote range —asewo |v 
| tp cont rnge 
Lv 


Voltage applied to output in High output state range 


flo Current applied to output in Low output state Sar ae 
Storage temperature range -65 to +150 ee 8G 
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Flip-Flop 54F74 


RECOMMENDED OPERATING CONDITIONS 


High-level input voltage 
Low-level input voltage 


Voc 

ViH 

Vit 
Flos | Hiahloveloutputourent—SSSCSC~—“CSCS 
Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Min | Typ? | Max _| 


High-level output voltage Veo = Min, Vn =Max,lou=MaxViw=Min | 26 | [| | ov 
Low-level output voltage Veo =Min, Vi'=Max,lo.=Max,Vin=Min [| | 035 | oso | ov | 
Input clamp voltage Voo = Min, l= li Pf o.73 | 12 |v 
Ie 
loc 


Input current at maximum input 


[tin | High-level input current | Voo=Maxvie27v [atinputs | | + | 20 | uA | 
4 Low-level input current Vcc = Max, V) =0.5V [D,cPinputs | | o4 | 06 | ma | 

[Ro Soinputs |__| 19 [| -18 | mA 
[los__|_Shor-crcuit output current 
[tcc__| Supply current (total) | Veo = Max 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta =-55 TO +125°C 
; e Voc = +5.0V +1 0% 
Cy | SOpF 


Maximum clock frequency 


teLy Propagation delay 
tpHL CP to Q,, [on 


teiy Propagation delay 
tepHL SD, or RDp to Qn, On 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 

and function table for operating mode. 

2. All typical values are at Voc = 5V and Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequenc 
of parameter tests, los tests should be performed last. : 

. Measure Icg with the Clock inputs grounded and all outputs open, with the Q and 0 outputs High in turn. 

. These parameters are guaranteed, but not tested. 


ah 


February 19, 1988 87 


Signetics Military Logic Products Product Specification 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


Flip-Flop ae 
UNIT 
Ta = -55 TO +125°C 
Z Voc = +5.0V £10% ; 
a A 
ts(H) Setup time High or Low 20 
D, to CP Waveform 1 30 
tH(H) Hold time High or Low 
tw(H) | Clock pulse width a0 
High or Low Waveform 1 50 


Twit) [Poor Sp pulse with Low | Wavetorma | 40 | 


TEST CONDITIONS 


Recovery time, ip or Sp to CP 


AC WAVEFORMS 


SET (Sp) 


RESET (Rp) 


Waveform 1. Clock to Output Delays, Data Waveform 2. Set and Reset to Output Delays, 
Setup and Hold Times, Clock Pulse Width Set and Reset Pulse Widths 


Waveform 3. Recovery Time 


NOTE: For all waveforms, Vij = 1.5V = 
The shaded areas Indicate when the input is permitted to change for predictable performance. 


February 19, 1988 . : 88 


Signetics Military Logic Products Product Specification 


Flip-Flop 54F74 


TEST CIRCUIT AND WAVEFORMS 


PULSE o) .U.T. TTHLth 
GENERATOR 


tTLH(tr) 
POSITIVE 
PULSE 
tw 


Test Circuit for Totem-Pole Outputs 
Vig = 1.5V 


Input Pulse Definition 


Ree lead Poti see AC Characteristics for value INPUT PULSE CHARACTERISTICS 
= Load capacitance includes jig and probe capaci- | Family | Rep. Rate | Pulse Width 


tance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of | 54F | 1MHz | so0ns | <25ns | <25ns | 
pulse generators. 
= Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. . 
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DESCRIPTION 

The 54F109 is a dual positive edge-trig- 
gered JK-type flip-flop featuring individual 
J, K, Clock, Set and Reset inputs, and 
complementary © outputs. 


Set (Sp) and Reset (Rp) are asynchronous 
active-Low inputs and operate indepen- 
dently of the Clock Input. 


The J and K are edge-triggered inputs 
which control the state changes of the 
flip-flops as described in the Function 
Table. Clock triggering occurs at a voltage 


54F109 
Flip-Flop 


Dual J-K Positive Edge-Triggered Flip-Flop 


Product Specification 


level of the clock pulse and is not directly 
related to the transition of the positive- 
going pulse. 


The J and K inputs must be stable just one 
setup time prior to the Low-to-High transi- 
tion of the Clock for predictable operation. 
The JK design allows operation as a D 
flip-flop by tying the J and K inputs 
together. 


Although the Clock input is level sensitive, 
the positive transition of the Clock pulse 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Set inputs (active Low) 


1.0/1.0 20pA/0.6mA 


1.0/3.0 20pA/1.8mA 
1.0/3.0 20pnA/1.8mA 
QyQ2, GG | Outputs 88 1,0mA/20mA 


between the 0.8V and 2.0V levels should 
be equaltoor less than the Clock to output 
delay time for reliable operation. 


ORDERING INFORMATION 


20-Pin Ceramic LLCC 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,/A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


July 13, 1990 


LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2. 
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Flip-Flop S4F109 


LOGIC DIAGRAM 


FUNCTION TABLE 


OPERATING MODE INPUTS OUTPUTS 


High voltage level steady state 

Low voltage level steady state 

High voltage level one setup time prior to the Low-to-High Clock transition 

Low voltage level one setup time prior to the Low-to-High Clock transition 

Don't care 

Lower case letters indicate the state of the referenced output prior to the Low-to-High Clock transition 
T = Low-to-High Clock transition 


NOTE: 
Both outputs will be High if both Sp and Rp go Low simultaneously. 


houow vow tt 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Veo | Svopiyvetagorangs——SSCS~“‘*“‘“S*S*S*dCSC‘ dC 
Ti | inputvotagerange ———SSSSCSC~C~“S*S~S~“~S*S*S~“~S*~SSCt YC 
i Feared 

mA 


V 

V 
mA 

Fig | Curentappiodtoouputin ow ouutstto—————SSSCSC~C~“‘~sSSCSC*d 
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Flip-Flop 54F109 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage : 


Operating free-air temperature range 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS! 
Vou High-level output voltage be ade eae | 2s | 
Low-level output voltage out oe oa : 4 0.35 
Vik | 
Hi 


| Vi | Input clamp voltage Voc = Min, ti = lik 
line | Input current at maximum input voltage Voc = Max, V) = 7.0V 


Inet High-level input current | J, K, CP inputs Voc = Max, V; = 2.7V 
7 
en Low-level input current | J, K, CP inputs Voc = Max, V; = 0.5V 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing & Specifying FAST Logic.” 


Ta = +25°C 
Veco = +5.0V 
C, = 50pF, Ry, = 5002 


| fuax | Maximum clock frequency _| Waveform | 90 
tPLH Propagation delay 3.8 
CP to Qn, On Waveform 1 44 
teLy Propagation delay 
tPHL Spn or Apn to Qn, Gn 


NOTES: 

1. Forconditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Notmore than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. With the Clock input grounded and all outputs open, Icc is measured with the Q and © outputs High in turn. 

5. These parameters are guaranteed, but not tested. 
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Flip-Flop 54F109 


AC SETUP REQUIREMENTS 


LIMITS 
Ta = +25°C Ta = -55°C to +125°C 
Vec = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, R, = 500Q 


th(H) Hold time, High or Low, 

JorK to CP Waveform 1 
tw(H) Clock pulse width, 

High or Low Waveform 1 


AC WAVEFORMS 


Gn VM VM 


Waveform 1. Clock to Output Delays, Data Waveform 2. Set and Reset to Output Delays, Set and 
Set-Up and Hold Times, Clock Pulse Width Reset Pulse Widths 


Ron oF Spn 


Waveform 3. Recovery Time 


NOTE: For all waveforms, Vjy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop . 54F109 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


tw 
Test Circult for Totem-Pole Outputs VM = 1.5V 


Input Pulse Definition 


DEFINITIONS: 


R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
C. = Load capacitance includes jig and probe capacitance; see | Rep. Rate | Pulse Width | 
Rep.Rate |Pulse Width | try 


AC Characteristics for value. 


Ry = Termination resistance should be equal to Zour of pulse | 1MHz | -500ns_| 


Vx Unclocked pins must be held at: <0.8V; >2.7V or open per 
Function Table. 
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DESCRIPTION 

The 54F112 is a dual J-K negative 
edge-triggered flip-flop featuring individu- 
al J, K, Clock, Set and Reset inputs. The 
Set (Sp) and Reset (Rp) inputs, when Low, 
set or reset the outputs as shown in the 
Function Table regardless of the levels at 
the other inputs. 


54F 112 


Dual J-K Negative 


Edge-Triggered Flip-Flop 


Product Specification 


A High level on the Clock (CP) input en- 
ables the J and K inputs, and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is High and the flip-flop will perform ac- 
cording to Function Table as long as mini- 
mum setup and hold times are observed. 
Output state changes are initiated by the 
High-to-Low transition of CP. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Data inputs 


Ji, J2, Ki, Ko 
Q1, Qe, Gi, Ge 


Reset input (active Low) 


Set input (active Low) 


BAF (U.L) LOAD VALUE 
PPIs | DESCRIPTION HIGH/LOW HIGH/LOW 


Clock pulse inputs (active falling edge) 


ORDERING INFORMATION 


[cornisraiPaak | srraara | 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as; 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments see Jedec Std. No. 2 
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For LLCC pin assignments see Jedec Std. No. 2 
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Flip-Flop 3 54F112 


LOGIC DIAGRAM 


FUNCTION TABLE 


| Kk 


Both outputs will be High while both Sp and Rp are Low, but the output states are unpredictable if Sp and Rp go High simultaneously. 
High voltage level steady state 


h = High voltage level one setup time prior to the High-to-Low Clock transition 

L = Low voltage level steady state 

| = Low voltage level one setup time prior to the High-to-Low Clock transition ; Lt 

q = Lowercase letters indicate the state of the referenced output one setup time prior to the High-to-Low transition. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER . RATING 
Supply voltage range -0.5 to +7.0 
-0.5 to +7.0 


pv 
ae a 
| 301050 | mA 
a 


m. 
ae eee ees ee 
| e5toxis0 |e 


V 

V 
A 

V 
A 
°C 
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Flip-Flop «#§4F112 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS UNIT 


[sippyvatags —SSCSSC~—~‘“CSCS~—CCC‘“‘~C~*~*~*~*~i As | se ss | 
Se ce coal Ra ED 
vy | towovelingutvotage id or fd 
ie | putcanpomet SS SSCSsSSC*dE | 
Ce 
Fig, | towievelouputeurent SSCS i ma 
ii 7 | Goengieareneameaie a ee 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS' LIMITS UNIT 
ee 


ee ee ee 
[va [towrenettge YT vepeninst [Par [ne | 
Fe aS 


Input current at maxi- Voc = Max, V; = 7.0V eee 
mum input voltage 


High-level input current 


Low-level input current Voc = Max, V; = 0.5V ee 
los 
toc 


Veo = Max, Vi= 2.7V (aes a (Rae ae 


| Shoreciraitouputeuren? | ——~—~Woge ax ——SCSC=*dC id ts ml 
[Supp caren (ota) | Voge et 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITIONS 
Ta= = +25°C 
Vec = +5.0V 
Ch = 50pF, Ri = 500Q 
4.0 


t,(H) Setup time, etiiah or Low 


3.5 
th(H) Hold time, Tak or Low 00 
Jn or K, to CP, Waveform 1 00 


RD, of SDp pulse width 


Recovery time 
ie | Spn or Ro, to CP, Waveform 3 & 4 
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Flip-Flop 54F112 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”) 


Ta = 425°C 
Voc = +5.0V 
CL = 50pF, Ri = 500Q 


teLy Le ag were Waveform 1 2.0 6.5 2.0 
teu CP to Qn, @ 2.0 6.5 2.0 
aa es oa 6G, Waveform 2 4.5 

Spn or Ron to 8 45 


hae 
. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. . 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Ios tests should be performed last. 


4. With the Clock input grounded and ail outputs open Icc is measured with the Q and @ outputs High in turn. 
5. Parameter guaranteed, but not tested. 
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Flip-Flop 54F112 


AC WAVEFORMS 


Waveform 1. Clock to Output Delays, . Waveform 2. Set and Reset to Output Delays, 
Data Setup and Hold Times, Clock Pulse Width Set and Reset Pulse Widths 


Waveform 3. Propagation Delay for Reset to Output, Reset Waveform 4, Propagation Delay for Set to Output, 
Pulse Width, and Recovery Time for Reset to Clock Set Pulse Width, and Recovery Time for Set to Clock 


February 19, 1988 99 


Signetics Military Logic Products Product Specification 


Flip-Flop 54F112 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 
Test Circuit for Totem-Pole Outputs Vm = 1.5V 


Input Pulse Definition 


DEFINITIONS: 


RL = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
C. = Load capacitance includes jig and probe capacitance; see | Rep. Rate | Pulse Width | 

AC Characteristics for value. Family | Rep. Rate 
Rr = Termination resistance should be equal to Zour of pulse 54 | 1MHz | 500ns_| 


Vx Unclocked pins must be held at: <0.8V; >2.7V or open per 
Function Table. 
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DESCRIPTION 

The 54F113 is a dual J-K negative 
edge-triggered flip-flop featuring indi- 
vidual J, K, Set and Clock inputs. The 
asynchronous Set (5p) input, when Low, 
forces the outputs to the steady state lev- 
els as shown in the Funcion Table regard- 
less of the levels at the other inputs. 


54F113 
Flip-Flop 


Dual J-K Negative Edge-Triggered Flip-Flop Without Reset 


Product Specification 


A High level on the Clock (CP) input 
enables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is High and the flip-flop will perform 
according to Function Table as long as 
minimum setup and hold times are ob- 
served. Output state changes are initiated 
by the High-to-Low transition of CP. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Qy, Qo, Gy, De 


54F (U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 
| 
Clock pulse inputs (active falling edge) 


Direct set inputs (active Low) ; 


pOuputs 083 1.0mA/20mA 


1.0/1.0 20pnA/0.6mA 
20uA/3.0mA 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments see JEDEC Standard No. 2 
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Flip-Flop 54F113 


LOGIC DIAGRAM 


FUNCTION TABLE 


OPERATING MODE 


ae 

Asynchronous Set 
CO a ee 

ae 


pa | a 


Load “0” (Reset) 


High voltage level steady state. 

High voltage level one setup time prior to the High-to-Low Clock transition. 

Low voltage level steady state. 

Low voltage level one setup time prior to the High-to-Low Clock transition. 

Lower case letters indicate the state of the referenced output one setup time prior to the High-to-Low Clock transition. 
Don't Care. ; 


= High-to-Low Clock transition. 
synchronous input: 

Low input to Sp set Q to High level 

Set is independent of clock. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER . RATING 
Supply voltage range -0.5 to +7.0 
Input voltage range -0.5 to +7.0 


Voltage applied to output in High output state range 


Input current range 
| mA 
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Flip-Flop 54F113 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS 


| Min | Nom | Max | 
Ve _| Sumpyvotage——SCS—~—SCSCSCSC‘“CS*SC~‘C*~‘~*~*~s a so ss 
vu | Hiatiovelinutvonage ——SSCSCSC—CSCSCSCSC—‘i 2 | 
va | towievelingutvotags SSS? 
Pig | inputclampourent. SSS Sd 
fia rd 
fied eae 
i epersot nea rae 


UNIT 


High-level output current 
Low-level output current 
Operating free-air temperature range 


3 


3 
> 


TEST CONDITIONS! 

) 

High-level output voltage Vcc = Min, Vit = Max, loy = Max, Viq = Min el 

Low-level output voltage 
IK 


PARAMETER 


Ca | 
s0_| 
en 
100 | aA 
100 | HA 
100 | 


Input current at maximum 
input voltage 


Cc 
<|<|< z 
=— 


High-level input current 


Low-level input current 


Short-circuit output current? 
Supply current* (total) 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


t.(H) Setup time, High or Low 
te(L) Jn or K, to CP, Waveform 1 
th(H) Hold time, High or Low 
Jn or K, to Cr, Waveform 1 
[nnn : 


Ty = 425°C 
Voc = +5.0V 
C, = 50pF, R, = 5002 


wl) | 80, piso wit [Wwavetome —_| 


Recovery time 
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Flip-Flop 54F113 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, “Testing and Specifying FAST Logic.”) 


LIMITS UNIT 


Ta = +25°C Ta = -55°C to +125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, Ry = 5002 C. = 50pF, R,, = 5000 


| tax __|_ Maximum Clock frequency BA a a a 
teLy oP eG coy 2.0 4.0 6.0 8.0 
teLy ie delay 2.0 8.5 


ja a 
. For conditions shown as Min or Max, use the appropriate value panics: under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Vcc =:5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. With the Clock input grounded and all outputs open, Ioc is measured with the Q and Q outputs High in turn. 

5. These parameters are guaranteed, but not tested. 


SYMBOL 


AC WAVEFORMS 


Waveform 1. Clock to Output Delays, Waveform 2. Set and Reset to Output Delays, 
Data Setup and Hold Times, Clock Pulse Width Set and Reset Pulse Widths 


NOTE: For all waveforms Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop 54F113 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


. PULSE 
GENERATOR 


POSITIVE 
PULSE 


tw 


Test Circuit for Totem-Pole Outputs Vu = 1.5V 
Input Pulse Definition 


DEFINITIONS: 
= Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
= Load capacitance includes jig and probe capacitance; see ; | Rep. Rate | Pulse Width | 
AC Characteristics for value. Rep. Rate {TH {THLE 
= Termination resistance should be equal to Zour of pulse 54F | amHz | sons | <2.5ns_| <2 
generators. | sar IMHz 500ns__| $2.5ns 


Unclocked pins must be held at: <0.8V; >2.7V or open per 
Function Table. 
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Military Logic Products . Product Specification 
FEATURES . FUNCTION TABLE ORDERING INFORMATION 
© High impedance NPN base Inputs for INPUTS 


reduced loading (20uA In High and 
Low states) 


Ceramic DIP 54F125/BCA 
Ceramic Flat Pack 54F125/BDA 
Ceramic LLCC 54F125/B2A 


High voltage level 
Low voltage level 
Don't care 

High Impedance 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| SStateoutputenableinput___— | t.0v0.089 | 220A 
| Dataoutputs 0080 tema 


NOTE: One (1.0) FAST Unit Load is defined as: 20,A in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


[Veo | Supaivvotagerangs—SSSSSC~“‘~*S*~“‘“‘~‘“*~*~*~‘“‘“‘~*~*dCSCSC“‘ TC 
Pi | trputvotage range SSCSCSC~C~C—CSCSCSCSCt wed 
i | tputeurontrange SSCS mA 
ciel ewe 
fies 
ae 


Voltage applied to output in High output state range 


PIN CONFIGURATION LOGIC SYMBOL 


a 


e 
1A ib aie 
bis 
2A 2 
Kio 
3A 3Y_ 5 
4A AY 


eae 
abe 
“ae 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffer 54F125 


RECOMMENDED OPERATING CONDITIONS 


iin nom | 
[Veo___[ Sopavotags—OOSC—“~*~S~“‘s*s*~“‘~*~*S*s*s*s~—‘~*~s~w Ss 
[Vn | Highlevelinputvorage——SC~“‘“‘*S*S*S*‘“‘“‘S*S*S*S*‘“‘*‘“~*~srC«*dSCCSd 
va [towiovelinutvatags SSCS 
Mix | nputclampoment SSCS id 
ea 
Th oe 


Flow | High-level output current 
Low-level output current 
Te Operating free-air temperature range 


SYMBOL PARAMETER 
High-level output voltage 
Vin = Min 


vo | Low-level output voltage Vic cee y ae Min 


V 

V 

Vv Input clamp voltage Voc = Min, t = Ix 
I 


Input current at maximum input 2 


ra Low-level input current Voc = Max, V; = 0.5V 
Off-state output current, 

High-level voltage applied Voc = Max, Vin = Min, Vo = 2.7V 
Off-state output current, 

Low-level voltage applied Veo = Max, Vin = Min, Vo = 0.5V 


TC = GND, nA = 4.5V 
Supply Current* (total) Voc = Max nc =nA = GND 
AC = nA = 4.5V 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


Ta = +25°C, Voc = +5.0V Ta = -55°C to +125°C 
C, = 50pF Voc = +5.0V + 10% 
R, = 500 Cy = 50pF, R,_ = 500Q 


| Min | Type | Max | Min | Max | 
teLy Propagation delay 2.0 6.0 2.0 7.0 
nA to nY Waveform 1 3.0 75 3.0 8.5 
tpzH Output enable time Waveform 2 3.5 7.5 3.5 
tezL to High and Low level Waveform 3 4.0 8.0 4.0 
tpyz Output disable time Waveform 2 6.5 
teLz From High and Low level Waveform 3 7.5 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 


. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 
. lec is measured with outputs open. 


High-level input current Voc = Max, Vi = 2.7V 


OH 

OL 

IK 
IL 
cc 


SYMBOL PARAMETER 


& WPM 


February 19, 1988 107 


Signetics Military Logic Products Product Specification 


Buffer 54F125 


AC WAVEFORMS 


i VoH -0.3V 
---- Vou 


ov 


Waveform 1. Propagation Delay Waveform 2. 3-State Output Enable Time to High 
For Input to Output Level and Output Disable Time from High Level 


nt 


nc 


Waveform 3. 3-State Output Enable Time to Low 
Level and Output Disable Time from Low Level 


NOTE: For all waveforms, Viy = 1.5V 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


tw 
Test Circuit for 3-State Outputs and VM = 1.5V 


Open Collector Outputs Input Pulse Definitions 


SWITCH POSITION 


INPUT PULSE CHARACTERISTICS 
teLz, Family Rep. Rate | Pulse Width | ty try 
va | Family | Rep. Rate | | tan | ta _| 


DEFINITIONS: | 

Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zoyrt of pulse generators. 

Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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Military Logic Products Objective Specification 
FEATURES FUNCTION TABLE ORDERING INFORMATION 
e High Impedance NPN base inputs for INPUTS 


reduced loading (20»A in High and 
Low states) 


Ceramic DIP 54F126/BCA 


Ceramic Flat Pack 54F126/BDA 
Ceramic LLCC 54F126/B2A 


High voltage level 
Low voltage level 
Don't care 

High Impedance 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee a 


NOTE: One (1.0) FAST Unit Load is defined as: 201A in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Pi___[ Wputcurentrange——SSSCSC—S~S~SCSCSCSS «dm 
mA 
°C 


[19 ___| Current applied to output in Low output state ee ee ee 
Storage temperature range -65 to +150 | og 


PIN CONFIGURATION LOGIC SYMBOL 


1 

2c 
3Y_ 3 
wy. 1 


3c 
aC 


2 
3A n 
4A nN 4 


For LLCC pin assignments, see JEDEC Standard No. 2 


For LLCC pin assignments, see JEDEC Standard No. 2 
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RECOMMENDED OPERATING CONDITIONS 


Supply voltage 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 


Vou High-level output voltage Voc = Min, Vi = Max, 2.4 
K___| Inputclamp voltage 
iL 


a 
mo] 
nN 


ao 


3 


-0.73 


Input clamp voltage Vec = Min, |) = lik 


Input current at maximum input 


High-level input current Voc = Max, V| = 2.7V 
Low-level input current Voc = Max, V; = 0.5V 


Off-state output current, 

lozH High-level voltage applied Voc = Max, Vin = Min, Vo = 2.7V 
Off-state output current, 

loz. Low-level voltage applied Vee = Max, Vin = Min, Vo = 0.5V 


| 
Vec = Max Cy = 4.5V, Dy = GND 
Cy = GND, Dy = 4.5V 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


2 


Supply Current? (total) 32 


nO 
o 


Ta = +25°C, Voc = +5.0V Ta = -55°C to +125°C 
C, = 50pF Vec = +5.0V +10% © 
R, = 500Q C_ = 50pF, R, = 5002 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

4. lec is measured with outputs open. 
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Buffer 54F126 


AC WAVEFORMS 


Waveform 2. 3-State Output Enable Time to High 
Level and Output Disable Time from High Level 


Waveform 1. Propagation Delay 
For Input to Output 


Waveform 3. 3-State Output Enable Time to Low 
Level and Output Disable Time from Low Level 


NOTE: For all waveforms, Vy = 1.5V 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


tw 
Test Circuit for 3-State Outputs and VM = 1.5¥ 


Open Collector Outputs Input Pulse Definitions 


SWITCH POSITION 
SWITCH INPUT PULSE CHARACTERISTICS 


Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 

Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 

¢ Demultiplexing capability 

e Multiple input enable for easy 
expansion 

e Ideal for memory chip select 
decoding 


e High-speed replacement for Intel 
3205 


DESCRIPTION 

The 54F138 decoder accepts three binary 
weighted inputs (Ao, A;, Az) and when en- 
abled, provides eight mutually exclusive, 
active Low outputs (Qp - (7). The device 


54F 138 


Decoder/Demultiplexer 


1-of-8 Decoder/Demultiplexer 


Product Specification 


features three Enable inputs; two active 
Low (E,, Es) and one active High (E3). Ev- 
ery output will be High unless E, and E. 
are Low and Eg is High. This multiple en- 
able function allows easy parallel expan- 
sion of the device to a 1-of-32 (5 lines to 32 
lines) decoder with just four 54F138’s and 
one inverter. 


The device can be used as an eight output 
demultiplexer by using one of the active 
Low Enable inputs as the Data input and 
the remaining Enable inputs as strobes. 
Enable inputs not used must be perma- 
nently tied to their appropriate active High 
or active Low state. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Enable inputs (active Low) 1.0/1.0 
[Ess Enable input (active High) 
/M-G  —s Outputs (active Low) 50/33 


1.0/1,0 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Decoder/Demultiplexer 54F138 


FUNCTION TABLE 


INPUTS OUTPUTS 


PE Te fe | A fA fT ke Po Pm | me | oe] | eT oe | Le 
H X X X X X H H H H H H H H 
X H X X X X H H H H H H H H 
X Xx L X X X H H H H H H H H 
L L H L L L L H H H H H H H 
L L H H L L H L H H H H H H 
L L H L H L H H L H H H H H 
L L H H H L H H H L H H H H 
L L H L L H H H H H L H H H 
L L H H L H H H H H H L H H 
L L H L H H H H H H H H L H 
L L H H H H H H H H H H H L 


H_ =High voltage level 
L = Low voltage level 
X =Don't care 


LOGIC DIAGRAM 


() = Pin number 
Voc = Pini6 
GND «= Pin8 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Decoder/Demultiplexer 54F138 


ABSOLUTE MAXIMUM RATINGS = (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


[Voc | Supplyvoltagerange | Sto 0 | 
Tvi___[ inputvotiagorango SSSCSC~“~*~*~*S*S*~‘“~*~*~*~*~S*S~wYSC~SC<C~ SW SC*dYSC =i 
Ti inputeurontrange—SSC~C“~‘“~*S*S*S*S*S*S*S*~C~C~‘~*~*wrCS~“C~ «Ym 
Vo___| Votage applied to outputin High ouputstatorange —=SSSSSCS*~*~*idC*~‘“‘~s TOT 
flo Current applied to output in Low output state - a ee ee 
| Tsre___ | Storagetemperaturerange Sto vt50 | 


RECOMMENDED OPERATING CONDITIONS 


| 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage 

Low-level output voltage Voc = Min, Vit = Max, lop = Max, Viy = Min 
li 
loc 


Input clamp voltage Voc = Min, | = lik 


Input current at maximum input 
sptege e Vec = Max, V| = 7.0V 


in 

eee 

[iar | Mabiewtinutcuren | VessMax winery | 
wee 


lice | Supply current? (total) Voc = Max, V; = > 4.0V 


ra Low-level input current Voc = Max, V; = 0.5V 
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Decoder/Demultiplexer 54F138 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
Ta = 425°C, Vog = #5.0V | Ta=-55°C to +125°C 
C, = SOpF Voc = +5.0V + 10% 
= C, = S0pF, R, = 5000 
| Min | Type [ Max [Min | Max | 


teLy Propagation delay 3.5 2 6 7.0 2.9 12.0 
Address to output A, to O,, Waveform 1 and 2 4.0 6.1 8.0 3.5 9.5 
tpLH propag ation eed 3.5 6.4 7.0 11.0 
E,orbsto Waveform 2 3.0 53 70 8.0 
teLy i aaa ae 2 2 8.0 12.5 


ae 
For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Ios tests should be performed last. 

4. To measure Icc, outputs must be open. 


APPLICATION 


Qo Q; Q2 G3 Q4 Qs Og Q7 


Expansion to 1-of-32 Decoding 
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Decoder/Demultiplexer 54F138 


AC WAVEFORMS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 


NOTE: For all waveforms, Vy = 1.5V 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULS 'THL(tf) TTLH(tr) 


E 
GENERATOR 


{TLH(tr) ‘THLth 


tw 


Test Circult for Totem-Pole Outputs 
Va = 1.5V 


Input Pulse Definition 


DEFINITIONS: 
Rt Load Resistor; see AC Characteristics for value. INR USE CHBRAC TEnISicS 


tance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of | 54F | 1MHz | s00ns | <2.sns | <26ns | 


pulse generators. 
Vx Unclocked pins must be held at: <0.8V, >2.7V or 
open per FunctionTable. 
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Dual 1-of-4 Decoder/Demultiplexer 


Military Logic Products Product Specification 


FEATURES FUNCTION TABLE ORDERING INFORMATION 


e Demultiplexing capability 
¢ Two independent 1-of-4 decoders 
¢ Multifunction capability 
20-Pin Ceramic LLCC 


DESCRIPTION 

The 54F139 is a high-speed, dual 1-of-4 
decoder/demultiplexer. This device has 
two independent decoders, each accept- 
ing two binary weighted inputs (Ap, A;) and 
providing four mutually exclusive active 
Low outputs (Qon - Q3n). Each decoder has 
an active Low Enable (E). When E is High, 
every output is forced High. The Enable 
can be used as the Data input for a 1-of-4 
demultiplexer application. 


H = High voltage level 
L = Low voltage level 
X = Don’tcare 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee 
Goa- Osa, Too-G | Outputs CC 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 


Aca Ata Aob A1b 


DECODER a DECODER b 


Q0, Qi, Q2, 03, Q0p Ath Q2% 3p 
. 


Voc = Pin 16 
GND « Pin8 


For LLCC pin assignments, see JEDEC Standard No, 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Decoder/Demultiplexer | _ 54F139 


LOGIC DIAGRAM 


For LLCC pin assignments, see JEDEC Standard No. 2 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
, otherwise noted these limits are over the operating free-air temperature range.) 


Ver v 

pif inputcurentrange 3010 +5 mA 
mA 
°C 


[lo ___| Current applied to cutputin Low output state [cia a (SR 
Storage temperature range -65 to +150 eee al 


RECOMMENDED OPERATING CONDITIONS 


Low-level output current 


Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| | Min | Typ’ | Max_| 


High-level output voltage Voc = Min, Vit = Max, loy = Max, Viy = Min Po ee ee eee 
Low-level output voltage Vec = Min, Vit = Max, lo, = Max, Viy = Min | sf oss | oso | ov 
Input clamp voltage Voc = Min, |) = Ii a -0.73 -1.2 


Input current at maximum input 
Vee 2 ee Mi 7 aed 


a 
Fie | towvatinguteurant [| Veoetax nosy |__| 04 | 08 | aa _ 
foc [| Supplycurrent*(tota) | c= Max | 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
: i Ta = 425°C, Veo =+5.0V | Ta=-55°C to +125°C 
C, = 50pF Voc = +5.0V + 10% 
R, = 5002 C, = 50pF, R, = 5000 
| Tw] yee [Wax | Wn [Wax | 


tery Propagation dela’ 3.5 5.3 7.0 2.0 
Ag to Ay to Gna, oi Waveform 1 and 2 4.0 6.1 8.0 9.5 

tet Propagation delay 3.5 5.4 7.0 3.0 9.0 
En to Gna, Gnb Wiavelorns 30 | 47 | 65 25 8.0 


NOTES: 

1, For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Vec = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. To measure Icc, outputs must be open, Vj on all inputs = 4.5V. 


_ 


AC WAVEFORMS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 


NOTE: For all waveforms, Vy = 1.5V 
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Decoder/Demultiplexer wt 54F139 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE UT. TTHLtH tTLH(tr) 
GENERATOR 


*TLH(tr) {THLA 


tw 
Test Circuit for Totem-Pole Outputs 


Vz 1.5V 


Input Pulse Definition 


DEFINITIONS: INPUT PULSE CHARACTERISTICS 

Rt Load Resistor; see AC Characteristics for value. é: 

CL Load capacitance includes jig and probe capaci- Famil Rep. Rate | Pulse Width t t 
tance; see AC Characteristics for value. i 

Ry Termination resistance should be equal to Zour of 54F | soons | <25ns | <25ns | 

pulse generators. 


Vx Unclocked pins must be held at: <0.8V, >2.7V or 
open per FunctionTable. 
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FEATURES 

e Code conversions 

e Multi-channel D/A converter 

e Decimal-to-BCD converter 

e Cascading for priority encoding of 
“N” bits 

¢ Input enable capability 


¢ Priority encoding — automatic selec- 
tion of highest priority-input line 

e Output enable — active Low when all 
inputs High 


e Group signal output — active when 
any input is Low 


54F148 


Encoder 


8-Input Priority Encoder 


Product Specification 


DESCRIPTION 

The 54F148 8-input priority encoder 
accepts data from eight active-Low inputs 
and provides a binary representation on 
the three active-Low outputs. A priority is 
assigned to each input so that when two or 
more inputs are simultaneously active, the 
input with the highest priority is repre- 
sented on the output, with input line 1 
having the highest priority. 


AHighon the Enable Input (El) will force all 
outputs to the inactive (High) state and 
allow new data to settle without producing 
erroneous information at the outputs. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


To -T 


Address outputs (active Low) 


DESCRIPTION 


PEO enable cuiputiacve Low) so | mr | 
a 


GS Group select output (active Low) 50/33 1.0mA/20mA 
50/33 1.0mA/20mA 


54F (U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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Encoder 


54F148 


A Group Signal (GS) output and an Enable 
Output (EO) are provided with the three data 
outputs. The GS is active-Low when any in- 
putis Low; this indicates when any inputis ac- 
tive. The EO is active-Low when allinputs are 
High. Using the Enable Output along with the 
Enable Input allows priority encoding of N in- 


put signals. Both EO and GS are active-High 


when the Enable Input is High. 


LOGIC DIAGRAM 


Voc = Pin16 
GND = Ping 


ABSOLUTE MAXIMUM RATINGS 


Voc Supply voltage range 
Vv Input voltage range 
Vo 


he. | Input current range 


May 22, 1987 


Voltage applied to output in High output state range 


hh Current applied to output in Low output state aa sae 
Storage temperature range -65 to +150 | og 


FUNCTION TABLE 


INPUTS OUTPUTS 
Pelt [ui Te Te [e ft [te |b [es | A | A | A | FO | 
H X X Xx X X X X X H H H H H 
L H H H H H H H H H H H Hil 
L X X X X X X X L L L L L H 
L X X X X X X L H L H L L H 
L X X X X X L H H L L |-H L H 
L X X X X L H H H L H H L H 
L X X X L H H H H L L L H H 
L X X L H H H H H L H L H H 
L X L H H H H H H L L H H H 
L L H H H H H H H L H H H H 


High voltage level 
Low voltage level 
Don't care 


x<xr-xz 
tou ou 


(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


°C 
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RECOMMENDED OPERATING CONDITIONS 


SE ESE 


ee 
eo eeptpaiemg See ee 
Fie | inptclanpourent ——SSSSSSCSCSCSCSTCd id te _ 
Fin | Hotdovetoutputeurent SSCS tm 
Fn | Lowiovelutputeunent SSCS ma 
Mie Gpaeiaincaremeatienys Tf es eee ho 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Min | Typ? | Max 


[Vox | Highieverouipatvohage | Ven =Min, Va=Max low=Wan,Vn=min| 26 | | |v _| 
a 
[lve __[Inputcurrentat maximum inputvottage| Vec=MaxVi=7zov | | S| 100 | A 
fy [High-levelinputcurent | Vcc Maxinnrv | || 20 | 
ref Low-level input current Voc = Max, V; = 0.5V | | oa { 06 | ma | 

i eed | es Ee ee 
[los | Short-citcuitoutputcurrent® | Vo =Max 60 | 80 | 150 | mA 
too | Supply currentitota) | co Mex | | || 


AC ELECTRICAL CHARACTERISTICS = (When measured in accordance with the procedures outlined in Signetics LOGIC App 
Note 202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
Ta = +25°C, Voc = +5.0V | Ta=-55°C to +125°C 
C, = 50pF Veco = +5.0V + 10% 
R, = 5000 Cy = 50pF, ee 5000 


Lwin} Tee | Me | in 
Fa = 
rem [wee [eee te Pe De 
Ea a 
ee 


. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Igg tests should be performed fast. 
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APPLICATION 


Ay Re Ag 


16-Input Priority Encoder 


AC WAVEFORMS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 


NOTE: For all waveforms, Viy = 1.5V 
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TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


tTHLth tTLH(tr) 


PULSE 
GENERATOR 


tTLH(tr) tTHLth 


tw 
Test Circuit for Totem-Pole Outputs 
VaM= 1.5V 


Input Pulse Definition 


BS ecuinecRiok see AC Characteristics for value INPUT PULSE CHARACTERISTICS 
L i . . . os = 
C,_ = Load capacitance includes jig and probe capaci- Family Rep. Rate | Pulse Width tity tru 
tance; see AC Characteristics for value. 
1MHz 500ns $2.5ns $2.5ns 


Rr Termination resistance should be equal to Zour of 
pulse generators. 

Vx Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 
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FEATURES 
¢ 16-line demultiplexing capability 


e Mutually exclusive outputs 


« 2-Input enable gate for strobing or 
. expansion 


DESCRIPTION 

The 54F154 decoder accepts four active 
High binary address inputs and provides 
16 mutually exclusive active Low outputs. 
The 2-input Enable (Ep - E;) gate can be 


54F 154 


1-of-16 Decoder/Demultiplexer 


Product Specification 


used to strobe the decoder to eliminate the 
normal decoding “glitches” on the outputs, 
or it can be used for expansion of the de- 
coder. The Enable gate has two ANDed in- 
puts which must be Low to enable the 
outputs. 


The 54F 154 can be used as a 1-of-16 de- 


multiplexer by using one of the Enable in- . 


puts as the multiplexed data input. When 
the other Enable is Low, the addressed 
output will follow the state of the applied 
data. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee ce 
| G-Tis | Dataoutputs se Cts—‘“‘*‘iRSC“‘“C‘@ =| 1.2m 


1.0/1.0 20nA/0.6mA 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20/A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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mrerrrrrrrrirrrrrrrss4 


HITTITTITTILTLTLTILTITITITITrT4t 


DBETILTTITLTLTITILTILTLILIITLIL4Irr 
GBTETITITTLTLTITLTILTITITITITITIrIrLT 


TIITTTITILCIITILTITHIIrILt 


-0.5 to +7.0 
-0.5 to +7.0 


-0.5 to +Vcc 
-65 to +150 


GTETLTTTTLTILTITITTITTIrIIrT 


HITE TTTILTLTILTATrTIIITITL 


fa spa sen nage ag ea Kes Nm aw Oakes Hae Pow eg CA Soo MANS WN 


LEELA Lert Le 


OUTPUTS 


GETLTITTTITIHTTILTITTILILT 


HIETLLTITITTHLTILTIrITrTIrTIrTIrIIT 


is map dpe Oe be mie oes dren Ee Ripe eae Ape Gee Sie ie mee wee ee ae 


HITT TITITILCILCIITIrTIrIIrTIrTt 


HIrTITTsarTIrIrTrTrTrTrTrTrrTirIest 


PARAMETER 


HBETLTITITLTITILTITLTIrTrTrTrIt 


(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 


otherwise noted these limits are over the operating free-air temperature range.) 


HBETIATILTLTILTTTITrTLrTILIIrTt 


ee ee Clee oe See Be ee ee ee ee ee Oe ee ee be 2 


xx<xKAADTDCIAATCAATIIATT 


DS i es Be ee ee en acim re ee ree ae ee ae 


Supply voltage range 
Input current range 


i Gen ee ee ee ee ee eee es Se be eds Ws BD ls ee 2 


pa cs es cae ee ee ee ee ee ee ee eee ee Bee Bes Sree ee ee ee | 


High voltage level 
Low voltage level 


Don’t care 


Fa Diss cal ag SS SS DS GD DD DO DU OO 


< 
£ 
a 
2g 
oO 
s 
wo 
= 
PJ 
Qa 
2 
3 
to] 
z 
°o 
o_! 
& 
ba 
3 
a 
xe 
a3 
°o 
2 
ae) 
2 
a 
a 
© 
‘gs 
Ce 
® 
= 
3 
S) 


Storage temperature range 


ABSOLUTE MAXIMUM RATINGS 
Voltage applied to output in High output state range 


Input voltage range 
i 


LOGIC DIAGRAM 
FUNCTION TABLE 


tN 
N= 
0S 
aca 
0 
a 
32 
>o 
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RECOMMENDED OPERATING CONDITIONS 


ae Ren tes 


Wes | Swppyvonags———SSCSC—~“S*~*~“C*‘“*“‘“*~*~*~dt C=C ss 
ee ee 
KT ane m e a 

Pic | ngucanpaue 


[ton | Hightevel output current Fe ee ao 
}lo___|_ Low-level output current es ee ee 
Operating free-air temperature range ee ee 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 


Von | High-level output voltage Vec = Min, Viy = Min, Vip = Max, loy = Max aa ree 
sa Low-level! output voltage* Voc = Min, Vin = Min, was Max, lo, = Max pap 


se gtaageee [ere oe Pw 
Jin | Hightevetinputcurent_ | Veo=Maxviez7v | | | co | 
ie cometary oie ee 
ios | Shor-creutoutputeuren® | ——Vep=Max———~—~—S«dt ao | —*d ts | ma 
[loc __| Supply current(tota) | Veco = Max, Inputs = GND, Outputs open [| _26_ | 40 | ma 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.") 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
Ta = +25°C Ta = -55°C to +125°C 
Vec = +5.0V Vec = +5.0V + 10% 
. C, = 50pF, Ry = 5000 Cy = 50pF, ia 5002 . 
| Min | Typ | Max | Min | 


tly fetes aes delay Waveform 1 2.0 
tPHE 3.5 
teLy Pons — delay Waveform 2 40 75 1.5 
teu E, to 6.0 9.0 3.5 


Na ees 
. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable condi- 
tion and function table for operating mode: 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For teetint log, the use of high-speed test apparatus and/or Zarate: -and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. Due to test equipment limitations, actual test conditions for Vi4 = 2.2V. However, the specified test limits and conditions are guaranteed. 
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Decoder/Demultiplexer 


AC WAVEFORMS 


Waveform 1. Propagation Delay, 
Address to Output 


54F154 


Waveform 2. Propagation Delay, 
Enable to Output 


NOTE: Vy = 1.5V 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


Test Circuit for Totem-Pole Outputs 


DEFINITIONS: 

R. = Load Resistor; see AC Characteristics for value. 

C. = Load capacitance includes jig and probe capaci- 
tance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zour of 
pulse generators. 

Vx Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 


May 20, 1988 


NEGATIVE 
PULSE 


tTHL(th {TLH(tr) 


tTLH(tr) ‘THUtH 


POSITIVE 
PULSE 


tw 


Vu = 1.5V 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


Famiy [Rep Rao [rise wat] tun | ta 
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DESCRIPTION 

The 54F157A is a high-speed quad 2-in- 
put multiplexer which selects 4 bits of data 
from two sources under the control of a 
common Select input (S). The Enable in- 
put (E) is active Low. When E is High all of 
the outputs (Y) are forced Low regardless 
of all other input conditions. 


Moving data from two groups of registers 
to four common output busses is a com- 
mon use of the 54F157A. The state of the 
Select input determines the particular reg- 
ister from which the data comes. It can 
also be used as a function generator. The 
device is useful for implementing highly ir- 
regular logic by generating any four of the 
16 different functions of two variables with 
one variable common. 


54F 157A, 54F 158A 


Data Selectors/Multiplexers 


54F157A Quad 2-Input Data Selector/Multiplexer (Non-Inverted) 
54F158A Quad 2-Input Data Selector/Multiplexer (Inverted) 


Product Specification 


The device is the logic implementation of a 


4-pole, 2-position switch where the posi- 
tion of the switch is determined by the logic 
levels supplied to the Select input. Logic 
equations for the outputs are shown be- 
low: 


Ya = E-(lia-S+loa- §) 
Yo = E- (hp: S+loy- 5) 
Yo = E-(lte:S + log: 5) 
Yg = E-(hg-S + log: 5) 


The 54F 158A is similar but has inverting 
outputs: 


Ya = E-(lya-S + loa- 5) 
Y> = E-(hp-S+loy-S) 
Yo = E- (lic: S + log: 3) 
Yq = E-(Iyg- S + log: S) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
: ; 54F157A/BEA, 
16-Pin Ceramic DIP 54F158A/BEA 
: : 54F157A/BFA, 
16-Pin Ceramic FlatPack 54F158A/BEA 


: . 54F157A/B2A, 
20-Pin Ceramic LLCC 54F158A/B2A, 


54F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


20A/0.6mA 


1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 
54F157A 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Data Selectors/Multiplexers 


54F 157A, 54F158A 


PIN CONFIGURATION 


54F158A 


For LLCC pin assignments, see JEDEC Standard No. 2 


LOGIC DIAGRAM 54F157A 


Dirt t 


Voc = Pin 16 
GND = Pin8 


For LLCC pin assignments, see JEDEC Standard No. 2 


FUNCTION TABLE, 54F157A 


SELECT 
INPUT 
X 
H 
H 
L 
L 


High voltage level 
Low voltage level 
Don't care 


H = 
L = 
X = 
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LOGIC SYMBOL 


54F158A 


E foa Na lob Ib loc bie lod Na 


For LLCC pin assignments, see JEDEC Standard No. 2 


LOGIC DIAGRAM, 54F158A 


Voc = Pin 16 
GND = Pin8 


For LLCC pin assignments, see JEDEC Standard No. 2 


FUNCTION TABLE, 54F 158A 


SELECT 
X X —_ — 
L ks X H 
L H X L 
H X L H 
H X H L 


H = High voltage level 
L = Low voltage level 
X = Don'tcare 
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Data Selectors/Multiplexers 54F157A, 54F158A 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


veo] Suppiyvotagernge ——SSSSSCSC~“~*~SsC*~‘“‘“‘s*~C*dCSSC Sed 
Pv putvotagerange SSCS wero dC 
rif nputeumenteange SSCS aes Pm 
: Ewes 


SYMBOL 


Voltage applied to output in High output state range 


Current applied to output in Low output state a ee eee 
Storage temperature range -65 to +150 | og 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


vs [ towievetingutvatage CC 
Pie _[nputcanpeunent SSS 
flow | High-leveloutputcurrent, 
Ls) 
= 


Low-level output current 
Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 
| Min | Typ? 


High-level output voltage Voc = Min, Vin = Min, Vit = Max, loy = Max 
Low-level output voltage 
Input clamp voltage Vec = Min, I) = Ix 


Input current at maximum 

High-level input current Vec = Max, V; = 2.7V aa 
Low-level input current Voc = Max, V; = 0.5V eke 
Short-circuit output current? Voc = Max, Vo = 0.0V | -60 | 


Supply current* (total) "FIS57A Voc = Max 
*FI58A 
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Data Selectors/Multiplexers | x 54F157A, 54F158A 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note. 
202 “Testing and Specifying FAST Logic.”) 
PARAMETER TEST CONDITION 
Ta = +25°C 
Voc = +5.0V 
C, = 50pF, R, = 5000 


Propagation delay 
Data to output 
Propagation delay : 
Enable to output FIS7A 


Propagation delay 
Select to output 


Propagation delay 

Data to output 

Propagation delay F 
Enable to output FIS8A 

Propagation delay 

Select to output 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. ; 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. Icc is measured with 4.5V applied to all inputs and all outputs open. 


AC WAVEFORMS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 


Waveform 3, For Inverting Outputs Waveform 4, For Non-!Inverting Outputs 


NOTE: For all waveforms Vy = 1.5V. 
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Data Selectors/Multiplexers 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


Test Circuit for Totem-Pole Outputs 


DEFINITIONS: 

R_ = Load Resistor; see AC Characteristics for value. 

C, = Load capacitance includes jig and probe capaci- 
tance; see AC Characteristics for value. 

Ry Termination resistance should be equal to Zour of 
pulse generators. 

Vx Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 


February 19, 1988 


NEGATIVE 


PULSE 


POSITIVE 


PULSE 


54F157A, 54F158A 


‘THLA TLH(tr) 


tTLH(tr) tTHLtf 


tw 


Vu 1.5V 


Input Pulse Definition 


[Fam [ Rep Rat [Puke with] tn [ta 
Csr [wie | stow | aesw [eon | 
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FEATURES DESCRIPTION ORDERING INFORMATION 


e Synchronous counting and loading Synchronous 4-bit (54F161A, 54F 163A) DESCRIPTION ORDER CODE 


counters feature an_ internal carry 
Ceramic DIP 54F161A/BEA 
54F 163A/BEA 


¢ Two Count Enable inputs for n-bit Fete aadl) Sind: acaee cba need tee 


cascading F : 
‘i : high-speed counting. Synchronous oper- 
¢ Positive edge-triggered clock ation is provided by having all flip-flops eae 
e Asynchronous reset (54F161A) clocked simultaneously on the posi- 


tive-going edge of the clock. The Clock in- 


Synchronous reset (54F163A 
et ( ) put is buffered. 


e High-speed synchronous expansion 
¢ Typical count rate of 120MHz 


54F161A/B2A 
20-Pin Ceramic LLCC 54F163A/B2A 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L.) LOAD VALUE 
po pins | DESCRIPTION HIGH/LOW HIGH/LOW 
Count enable parallel input 20pA/0.6mA 
Count enable trickle input 1.0/2.0 20pA/1.2mA 


Le re 
sR | Synchronous resetinput(acivolow) _———SSSCSCSC~dCSC~t «de 
a 


| Q-Q, Flip-flop outputs 50/33 1.0mA/20mA 
50/33 1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


Clock pulse input (active rising edge) 1.0/1.0 20pA/0.6mA 


PIN CONFIGURATION LOGIC SYMBOL 
S4F1I6G1A 54F161A 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Counters 


PIN CONFIGURATION 


54F163A 


For LLCC pin assignments, see JEDEC Standard No. 2 


STATE DIAGRAM 


Logic Equations: Count Enable = 
CEP.CET-PE 
TC = Qo-Q;-Q2-Q3-CET 


The outputs of the counters may be preset to 
High or Low level. A Low level at the Parallel En-- 
able (PE) input disables the counting action and 
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causes the data at the Do - Dg inputs to be 
loaded into the counter on the positive-going 
edge of the clock (providing that the setup and 
holdrequirements for PE are met). Preset takes 
place regardless of the levels at Count Enable 
(CEP, CET) inputs. 


ALowlevel at the Master Reset (MR) input sets 
all four outputs of the flip-flops (Qo - Qs) in 
54F 161A to Low levels, regardless of the levels 
at CP, PE, CET and CEP inputs (thus providing 
an asynchronous clear function). . 


For the 54F 163A, the clear function is synchro- 
nous. A Low level at the Reset (SR) input sets 
all four outputs of the flip-flops (Qo - Q3) to Low 
levels after the next positive-going transition on 
the Clock (CP) input (providing that the setup 
andholdrequirements for MR are met). This ac- 
tion occurs regardless of the levels at PE, CET, 
and CEP inputs. This synchronous reset fea- 
ture enables the designer to modify the maxi- 
mum count with only one external NAND gate 
(see Figure A). 


The carry look-ahead simplifies serial cascad- 
ing of the counters. Both Count Enable inputs 
(CEP and CET) must be High to count. The 
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54F161A, 54F163A 


54F163A 


For LLCC pin assignments, see JEDEC Standard No. 2 


CET input is fed forward to enable the TC out- 
put. The TC output thus enabled will produce a 
High output pulse of a duration approximately 


“equal to the High level output of Qo. This pulse 


can be used to enable the next cascaded stage 
(see Figure B). 


For conventional operation of 54F161A and 

54F163A, the following transitions should be 

avoided: 

1. High-to-Low transition on the CEP or CET 
input if Clock is Low. 


2. Low-to-High transition on the Parallel En- 
able input when CP is Low, if the count 
enables and MR are High at or before the 
transition. 


For 54F 163A there is an additional transition to 

be avoided: 

3. Low-to-high transition on the MR input 
when Clock is Low, if the Enable and PE 
inputs are High at or before the transition. 
The TC output.is subject to decoding 
spikes due to internal race conditions. 
Therefore, it is not recommended for use 
as clock or asynchronous reset for 
flip-flops, registers, or counters. 
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LOGIC DIAGRAM 


WR (161A) 
SR (161A) 


NOTE: 
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


MODE SELECT — FUNCTION TABLE, 54F161A 
OPERATING MODE INPUTS OUTPUTS 


Reset (clear) 


Parallel load 


Hold (do nothing) 
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MODE SELECT — FUNCTION TABLE, 54F163A 


OPERATING MODE INPUTS OUTPUTS 


Reset (clear) 


Parallel load 
Hold (do nothing) 


High voltage level steady state 

Low voltage level steady state 

High voltage level one setup time prior to the Low-to-High clock transition 

Low voltage level one setup time prior to Low-to-High clock transition 

Don't care ; 

Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 


= Low-to-High clock transition 
NOTES: 


(1) The TC output is High when CET is High and the counter is at Terminal Count (HHHH for 54F 161A) 
(2) The TC output is High when CET is High and the counter is at Terminal Count (HHHH for 54F 163A) 


AA xXT TTT 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage range 
fu imputcurentrange CTC tS |_ mA 
i 


flo | Current applied to output in Low output state are ae 
Storage temperature range -65 to +150 


Low-level input voltage . 


High-level input voltage 
Input clamp current 


High-level output current 


February 19, 1988 138 


Signetics Military FAST Products Product Specification 


Counters 54F161A, 54F163A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 


Vec = Min, Vit = Max, 
lou = Max, Vin = Min 


, 
Low-level output voltage ie oe : 


) 
= 
= 
7] 


High-level output voltage 


0.50 


Input clamp voltage Voc = Min, |) = lik 
Ltn | Input current at maximum input voltage Voc = Max, V; = 7.0V 


vee 
| 
ad 
Ines High-level input Voc = Max, V; = 2.7V ma 
ais 
aa 
| -60_| 
a 
om 


ty Low-level input Vec = Max, V; = 0.5V 
current 


| fos___| Short-circuit output current® 


loc Supply current4 (total) Voc = Max 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


202 “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER 


TEST CONDITIONS 
Maximum clock frequency 
teLy Propagation delay Waveform 1 2 
teHL CP toQ, PE = High 3 
tei Propagation delay Waveform 1 2 
tpHL CP to Qh, PE = Low 4 
teLy Propagation delay ; 
CP to TC Waveform 1 
tpi Propagation delay 
CET to TC Waveform 2 


Ta = +25°C 
Voc = +5.0V 
CL = 50pF, Ri = 5002 


tPHL Propagation delay 

el MR to Q, (54F161A) Waveform 3 
Propagation delay 

MR to TC (54F161A) Waveform 3 
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AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


| | ain 
epee [ee Te 
ates [meee [OF 
aa 
set fama [wees Pee 
at [gees [ee ee 

a oo 
sme [eee fe [Pp Pt 
iad 


. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Notmore than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable i in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence - 
of parameter tests, los tests should be performed last. 

4. lecy is measured with PE input High, again with PE input Low, all other inputs High and outputs open. Icc, is measured with Clock input 
High, again with Clock input Low all other inputs Low, and outputs open. 

5. These parameters are guaranteed, but not tested. 


TEST CONDITIONS 


Ta = +25°C 
Vec = +5.0V 
C, = 50pF, R, = 500Q 
Typ 


Ta = -55°C to +125°C 
Vec = +5. OV + 10% 
C, = 50pF, ae 5002 
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AC WAVEFORMS 


Vu VM 


Waveform 1. Clock to Output Delays, Maximum Waveform 2, Propagation Delays CET Input to TC Output 
Clock Frequency, and Clock Pulse Width 


CED AND CET 


Vou 
VM 
VoL 


Waveform 3. Master Reset Pulse Width, Master Waveform 4. CEP and CET Setup and Hold Times 
Reset to Output Delay and Master Reset to Clock 


Recovery Time (54F161A) 


DATA 
STABLE 


Waveform 5. Parallel Data and Parallel Enable Setup Waveform 6. Synchronous Reset Setup, Pulse Width 
and Hold Times and Hold Times (54F 163A) 


8NOTE: For all waveforms Vjxy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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APPLICATION DIAGRAM 


CEP 
CET 54F163A Te 


TERMINAL COUNT = 6 


a. A Maximum Count Modifying Scheme 
Terminal Count = 6 


= ENABLE COUNT, ? j ; ‘ ; 
= DISABLE COUNT PE Do Dy Do D3 PE Do Dy D2 D3 PE Do Dy D2 Dg PE Do Dy 02 D3 PE Do Dy Do 03 


H 

L 
CEP CEP CEP CEP 

H = ENABLE COUNT z : 

L = DISABLE COUNT CET Tc CET Tc CET Tc CET Tc 
cp cp cP cP 


{MR Qo G1 Q2 3 LMR Qo Q; Qo 3 LMA QQ; G2 Q3 MR Gy Oy Q2 Q3 


b. Synchronous Multistage Counting Scheme 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 'THL{tf) TTLH(tr) 
GENERATOR 


TTLH(tr) THUtH 


tw 
Test Circuit for Totem-Pole Outputs 
VM = 1.5V 


Input Pulse Definition 


Ri Load Resistor; see AC Characteristics for value. REY EME E CHARACTERISTICS 
CL Load capacitance includes jig and probe capacitance; see Family true 


AC Characteristics for value. 


Termination resistance should be equal to Zoyry of pulse | s4F | iMHz | S00ns | <25ns | <25ns | 
generators. 


Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 


February 19, 1988 . 142 


Signetics 


Military Logic Products 


FEATURES 

e Gated serial data inputs 

e Typical shift frequency of 90 MHz 

e Asynchronous master reset 

e Fully buffered Clock and Data inputs 
e Fully synchronous data transfers 


DESCRIPTION 

The 54F 164 is an 8-bit edge-triggered shift 
register with serial data entry and an out- 
put from each of the eight stages. Data is 
entered serially through one of two inputs 


(Dsa - Dsb); either input can be used as an 


54F164 
Shift Register 


8-Bit Serial-In Parallel-Out Shift Register 


Product Specification 


active High enable for data entry through 
the other input. Both inputs must be con- 
nected together or an unused input must 
be tied High. 


Data shifts one place to the right on each 
Low-to-High transition of the Clock (CP) 
input, and enters into Qo the logical AND of 
the two data inputs (Dsa - Dsb) that existed 
one set-up time before the rising clock 
edge. A Low level on the Master Reset 
(MR) input overrides all other inputs and 
clears the register asynchronously, forcing 
all outputs Low. 


ORDERING INFORMATION 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


a 


Master reset input (active Low) 1.0/1.0 
| Qo-Qr | Outputs 83 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 


MR Qo Q1 Q2 Q3 Q4 O5 Qg Q7 
U 


9 3 4 5 6 10 11 12 13 


Voc = Pin 14 
GND = Pin 7 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 


853-0990 F01024 
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LOGIC DIAGRAM 
D Q 
if 


Qs Qs 
(11) (12) 


Voc =Pin14 
GND = Pin7 


High voltage level 

High voltage level one set-up time prior to the Low-to-High Clock transition 

Low voltage level 

Low voltage level one set-up time prior to the Low-to-High Clock transition 

Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the Low-to-High Clock transition 
Don't care 


Low-to-High Clock transition 


> xo-rsr 
onnunn 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


fi can] 
Darel 


V 
V 
Input current range : mA 
Voltage applied to output in High output state range 
mA 
°C 


flo Current applied to output in Low output state a are 
Storage temperature range -65 to +150 oc | 


RECOMMENDED OPERATING CONDITIONS . 


SYMBOL PARAMETER 


| Min _| 
[Voc | Suppyvotage CC s~—“‘“‘*SCS CC 
| Vix | High-evelinputvotage CdS: 
| Vi | Lowlevelinputvoltage CT 
= dl 
ae 
lot el 
Ta 


2.0 
Input clamp current 
High-level output current 
lo Low-level output current 
ee Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 


UNIT 
ee 
Wor _[Higevetoupavotage | Voo=¥in Vas Win V-Max ton=wax [es | |_| _v | 
ise [Inputclanpwotags | _Ve=Muieig | | oma | a2 |v _| 
Mina [inp cnet at marina np vege | ____Voo=Max. i=70v-__| | 5 | 100 | wa | 
Finn | Hionicvetinputcurent ——«[~S“Veg Man iwev (| +t 1 0 | ok 
Fix _[Lowievelinputcurent | Veo=Max Viwosv | | 4 | 06 | ma _| 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”) 


LIMITS 
Ta = +25°C Ta = -55°C to +125°C 
Vec = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 


LIMITS UNIT 
Ta = +25°C Ta = -55°C to +125°C 
Veo = +5.0V Voc = +5.0V + 10% 
C, = 50pF, Ry = 5002 C. = 50pF, Ry = 5000 
| | Min | Max | 


ts(H) Set-up time High or Low 
ts(L) AorBto CP Waveform 3 
th(H) Hold time, High or Low 
th(L) Aor Bto CP 

CP pulse width, 

High or Low 


[waveiome [70 [| | | 70 [|_| 


a | ons | 
went fe | 
NOTES: 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type per 
the functional table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ig, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. Measure Icc with the serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to Master Reset, and all 
outputs open. 

5. Parameter guaranteed, but not tested. 
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APPLICATION DIAGRAM 


Dsa 


Dsb 


Q Qy 22 Q3 Qy Q5 Ag Q7 Q; Q2 G3 Qg Qs Ag Q7 


Dg Dy Dg Dg Dg Ds Dg D7 


NOTE; 
The 54F 164 can be cascaded to form synchronous shift registers of longer length. 
Here, two devices are combined to form a 16-bit shift register. 


AC WAVEFORMS 


Vou 
VM 
VoL 


Waveform 1. Clock to Output Waveform 2. Master Reset Pulse Width, Master Reset to 
Delays and Clock Pulse Width Output Delay and Master Reset to Clock Recovery Time 


Waveform 3. Data Setup and Hold Times 


NOTE: For all waveforms, Vjy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Test Circuit for Totem-Pole Outputs 


Vm = 1.5¥ 


Input Pulse Definition 


DEFINITIONS: 
Ri. Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 


CL Load capacitance includes jig and probe capaci- | Family | 
a . t 
tance; see AC Characteristics for value. is Hep: Ral’ ‘TLH TH 


mily 
Rr Termination resistance should be equal to Zoyz of 54F 
pulse generators. 


Vx Unclocked pins must be held at: <0.8V; >2.7V or , 
open per FunctionTable. 
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FEATURES i DESCRIPTION ORDERING INFORMATION 


¢ Synchronous counting and loading = The54F169is asynchronous, presettable 
Modulo 16 up/down counter featuring an 
Ceramic DIP 54F169/BEA 


internal carry look-ahead for applications 


¢ Up/Down counting 


¢ Modulo 16 binary counter in high-speed counting designs. Synchro- | Ceramic Flat Pack 
e Two Count Enable inputs for n-bit nous operation is provided by having all 
cascading flip-flops clocked simultaneously so that 


the outputs change coincident with each 
other when so instructed by the Count En- . 
¢ Built-In lookahead carry capability = able inputs and internal gating. This mode 
e Presettable for programmable of operation eliminates the output spikes 
operation which are normally associated with 
asynchronous (ripple clock) counters. A 
buffered Clock input triggers the flip-flops 
on the Low-to-High transition of the clock. 


e Positive edge-triggered clock 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


= oa ity 
Count enable parallel input (active Low) 20pA/0.6MA 
Count enable trickle input (active Low) 1.0/2.0 20pA/1.2mA 
Clock pulse input (active rising edge) 1.0/1.0 20pA/0.6mA 
| Do-Ds ‘| Parallel data inputs 1.0/1.0 20pA/0.6mA 
i . 


LOAD VALUE 
HIGH/LOW 


E 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20/A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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The counter is fully programmable; that is, the 
outputs may be preset to either level. 


Presetting is synchronous with the clock and 
takes place regardless of the levels of the Count 
Enable inputs. A Low level on the Parallel En- 
able (PE) input disables the counter and causes 
the data at the D, input to be loaded into the 
counter on the next Low-to-High transition of 
the clock. 


The direction of counting is controlled by the Up/ 
Down (U/D) input; a High will cause the count to 
increase, a Low will cause the count to de- 
crease. 


The carry lookahead circuitry provides for cas- 
cading counters for n-bit synchronous applica- 
tions without additional gating. Instrumental in 
accomplishing this function are two Count En- 


able inputs (CET:-CEP) and a Terminal Count 
(TC) output. Both Count Enable inputs must be 
Low to count. The TET input is fed forward to 
enable the TC output. The TC output thus en- 
abled will produce a Low output pulse with a du- 
ration approximately equal to the High level por- 
tion of the Qo output. This Low level TC pulse is 
used to enable successive cascaded stages. 


See Figure 1 for the fast synchronous multi- 
stage counting connections. 


FUNCTIONAL DESCRIPTION 

The 54F169 uses edge-triggered J-K-type 
flip-flops and have no constraints on changing 
the control or data input signals in either state of 
the Clock. The only requirement is that the vari- 
ous inputs attain the desired state atleast a set- 
up time before the rising edge of the Clock and 
remain valid for the recommended hold time 
thereafter. The parallel load operation takes 
precedence over the other operations, as indi- 
cated in the Mode Select Table. When PE is 
Low, the data on the Do - D3 inputs enter the 
flip-flops on the next rising edge of the Clock. In 
order for counting to occur, both CEP and CET 
must be Low and PE must be High; the U/D in- 
put then determines the direction of counting. 
The Terminal Count (TC) output is normally 
High and goes Low, provided that CET is Low, 
when acounter reaches zero in the Count Down 
mode orreaches 15in the Count Up mode. The 
TC output state is not a function of the Count 
Enable Parallel (CEP) input level. Since the TC 
signalis derived by decoding the flip-flop states, 
there exists the possibility of decoding spikes 


MODE SELECT — FUNCTION TABLE 


OPERATING MODE 


Parallel load 


Hold (do nothing) 


H = High voltage level steady state 
h = 
L = Low voltage level steady state 
| 4 
X = Don'tcare 
q = 

clock transition 
T = Low-to-High clock transition 
NOTE: 


High voltage level one setup time prior to the Low-to-High clock transition 


Low voltage level one setup time prior to the Low-to-High clock transition 


Lower case letters indicate the state of the referenced output prior to the Low-to-High 


1. The TC is Low when CET is Low and the counter is at Terminal Count. Terminal Count Up is 


(HHH#) and Terminal Count Down is (LLLL). 
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on TC. For this reason the use of TC as aclock 
signal is notrecommended (see logic equations 
below). 


1) Count Enable = CEP-CET:PE 
3) Down: TC =Qo-Q;:Q2:Q3-(U/D)-CET 


MODE SELECT TABLE 


ACTION ON 
RISING CLOCK 
EDGE 


Load(D,—»Qn) 


Count Up 
(Increment) 


Count Down 
(Decrement) 
No Change 
(Hold) 

No Change 
(Hold) 


High Voltage 
Low Voltage Level 
Don't care 


xr 
“oud 


STATE DIAGRAM 


» COUNT DOWN 


—~» COUNT UP 
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LOGIC DIAGRAM 


AA 


D — 
ff 


= Pin 16 
= Ping 
= Pin Numbers 
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Do D E Do Dy D2 D3 F PE Do Di D2 D3 
wae u/D u/D uD 


cp 
Gq CEP 
a CET 


TC p 


Q2 93 ‘ Qo Q; Q2 3 Qo Q; Q2 Qo Q; Q2 Q3 


LEAST SIGNIFICANT MOST SIGNIFICANT 
4-BIT COUNTER 4-BIT COUNTER 


Figure 1. Synchronous Multistage Counting Scheme 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 
Supply voltage range -0.5 to +7.0 

Vi 

Vo 


51047. 
vi | inputvotagerange SSCSC~“~*~“‘“*~*“*~*~*~“s*~‘“s*~*~*~‘“‘~*~CSCS*C“~‘ dC 
P| mputcurtentrange—SSSCSC~“‘~*~‘“*~*S**~‘“~“~*~*‘“‘*~“~*~*sdCS*SC‘C~S ROWS 
[Vo | Votage applied to ouiputin High ouputstatorarge ——=SSSCSCSC*~*~‘dtCSC*C~t TO 
hig | Current applied to output in Low output state ar ee ee 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


| Min | 
| Voc | Supplyvotage ss CCC—‘dL:«CS 
vu | Watievelinputvotags SSCS 
[va towiovelingurvotage SSCS 
esl 
lou aoa 
aa 
Ta | 55 | 


Input clamp current 
Hton | High-level output current 


Low-level output current 
Te. | Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT 
ae a 


Vec = Min, Vit = = Max, 


High-level output voltage 


Vin= Min, lou = Max 


Vv 
Voc = Min, Vit = Max, 
rm Low-level output voltage Vin = Min, lo. = Max : 


line | 


rn 


Low-level intput current Voc = ae V, =0.5V 


ae 

ae 

sl 
| 

Eo 


Supply eurent (ta 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


TEST CONDITIONS 


PARAMETER 


SYMBOL 
Ta = +25°C 
Voc = +5.0V 
anal 50pF, R, = 5000 


teiy Propagation delay = 0 
CP to Q, (PE, High or Low) Waveform 1 4.0 
tery ea a delay 5.5 
teLy pope delay Waveform 2 2.5 
teHL 2.5 
teLy Propagation delay 3.5 8.5 
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AC SETUP REQUIREMENTS 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


Ta = +25°C 
Voc = +5.0V 
C, = 50pF, R, = 5002 


| Max | 

a fees [we fel | fe] 
ao fere= [wee TS | te] 
a seer | we [8] | |e] 
ao _fasmwee™ [wee 12] [1] 
at lero [wee [| | |e] 
an a 

as sa 

ee 

sae ae 


th(H) Hold time, High or Low 

tn(L) PE to CP Waveform 4 

t,(H) Set-up time, High or Low 11.0 

te(L) UD to CP Weareronne 7.0 

ty(H) Hold time, High or Low 

th(L) U/D to CP elo? 

tw(H) CP pulse width 

tw(L) High or Low Waveform 1 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type and 
function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 


3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. log is measured after applying a momentary > 4.0V, then ground to the clock input with all other inputs grounded and outputs open. 


=z 
4 
m 
& 
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WAVEFORM (Typical Load, Count, and Inhibit Sequences) 


Illustrated below is the following sequence for the 54F 168. The operation of the 54F 169 is similar. 
1. Load (preset) to BCD seven : 


2. Count up to eight, nine (maximum), zero, one, and two 
3. Inhibit 


4. Count down to one, zero (minimum), nine, eight, and seven 
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AC WAVEFORMS 


Vou 
Qpy and TC Vu Vm 


Vor 


Waveform 1. Clock to Output Delays and Clock Waveform 2. Propagation Delays CET Input to 
Pulse Width Terminal Count Output 


DATA 
STABLE 


Waveform 3. Propagation Delays U/D Control to Waveform 4. Parallel Data and Parallel Enable Set-up 
Terminal Count Output and Hold Times 


Vou 
On COUNT X NO CHANGE Qn ee peers 


VoL 


Waveform 5. Count Enable Set-Up and Hold Times Waveform 6. Up/Down Control Set-Up and Hold Times 


NOTE: For all waveforms, Vy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE U.T. ‘THL(t ‘TLH(tr) 
GENERATOR 


tTLH(tr) ‘THL(th 


POSITIVE 
PULSE 


tw 
Test Circuit for Totem-Pole Outputs 


Vm = 1.5V 


Input Pulse Definition 


DEFINITIONS: 
R, = Load Resistor; see AC Characteristics for value. 


Cc, Load capacitance includes jig and probe capacitance; see | Family | Rep.Rate [Pulse Width} tin | tra. | 
AC Characteristics for value. 
Termination resistance should be equal to Zoyy of pulse | s4F | iMHz | Soons | <2sns | <2sns | 
generators. 


Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 


INPUT PULSE CHARACTERISTICS 
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DESCRIPTION 

The 54F173 is a high-speed 4-bit parallel 
load register with clock enable control, 
3-State buffered outputs and Master Re- 
set (MR). When the two clock Enable (E 
and E,) inputs are Low, the data on the D 
inputs is loaded into the register simulta- 
neously with Low-to-High Clock (CP) tran- 
sition. When one or both E inputs are High 
one setup time before the Low-to-High 
clock transition, the register retains the 
previous data. Clock (CP) is a fully trig- 
gered input. 


The Master Reset (MR) is an active High 
asynchronous input. When the MR is 
High, all four flip-flops are reset (outputs 


54F 173 
Flip-Flop 


Quad D-Type Flip-Flop (3-State) 


Product Specification 


Low) independently of any other input con- 
dition. The 3-State output buffers are con- 
trolled by a 2-input NOR gate. When both 
Output Enable (OE) and OE,) inputs are 
Low, the data in the register is presented at 
the Q outputs. When oneor both OE inputs 
are High, the outputs are forced to a High 
impedance “off” state. The 3-State output 
buffers are completely independent of the 
register operation; the OE transition does 
not affect the clock and reset operations. 


FEATURES 
e Edge-triggered D-type register 


e Gated clock enable for held “do noth- 
ing” mode 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


e 3-State output buffers 
e Gated output enable control 


e Speed upgrade of N8T10 and current 
sink upgrade 


e Controlled output edges to minimize 
ground bounce 


e 48mA sinking capability 


ORDERING INFORMATION 


DESCRIPTION 
16-Pin Ceramic DIP 


16-Pin Ceramic FlatPack 
20-Pin Ceramic LLCC 


54F(U.L.) 
DESCRIPTION HIGH/LOW 


1.0/1.0 


| [—zounosna | 
for —*d ockinpat SSS. 2 
PwR | MasterResetinpat SSCS tno | eNO 
oe OE | oupurenebioingt ———SSCSCSC~C~S~S~to |e 
[ay-03 | Dataeugus 80a 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC Pin Assignments see JEDEC Standard No. 2 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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LOGIC DIAGRAM 


Voc = Pin 16 
GND = Pin8 
{) = Pin numbers 


MODE SELECT — FUNCTION TABLE 


OPERATING MODE INPUTS OUTPUTS 
A a 
ae 


Reset (clear) 


| MR | 
hs ee 
Parallel load L tT | L 
L T hs: H 
L xX 
L xX 


Hold (do nothing) 


MODE SELECT — FUNCTION TABLE 


OPERATING MODE INPUTS 
Read L 
rn a a 


Disabled 


H = _ High voltage level 

h = High voltage level one setup time prior to the Low-to-High clock transition 

L = Low voltage level 

| = Low voltage level one setup time prior to the Low-to-High clock transition 

Qn = Lower case letters indicate the state of the referenced input (or output) on setup time prior to the Low-to-High clock transition 
X =  Don'tcare 

(Z) = High impedance “off” state 

T =  Low-to-High clock transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


veo | Swpoyvoiagorange ——SSSCSCSC*~C~“~“S*~“*‘~*~*“‘*‘“*“*~*~s*dtCSC‘ dd 
i) putvatagerange SSS we sd 
ingot curentsenge SSS |_| 
ae) 
aoe 


ice 
Vi 
Voltage applied to output in High output state range 
blo | Current applied to output in Low output state a 
Storage temperature range -65 to +150 Page| 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


[Min | 
| Voc | Supplyvoltgge 
[Vn | Hightevelinputvotage 20 
[Vi | Low-evelinputvoltage 
oa 

as 
ane 


LIMITS 


Voc 

Vin 

Vit 

flix | Inputclamp current, sd 
Ta 


Low-level output current 
iT. Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


Vou High-level output voltage on=-imA | 25 f - f | ve | 
low=-ama_| 24 | 3a | | v_| 

[Cowieveroutputvotage | Vog=Min, Ve =Wax, Vw=Min io.=Max| | oa | oss |v __| 

Pon | a2 fv _| 


V 
Input current at maximum input voltage Vcc = Max, V, = 7.0V | 100 | wa 


Iie Low-level input current Voc = Max, V; = 0.5V 
Off-state output current 
High-level voltage applied Voc = Max, Vi = 2.7V 
Off-state output current, 
Low-level voltage applied Voc = Max, Vj = 0.5V 


Supply current (total) Voc = Max 


High-level input current Voc = Max, V\ = 2.7V 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C Ta = 55°C to +125°C 
Voc = +5.0V Vec = +5.0V + 10% 
: Ci = 5O0pF, Rt = §002 CL= 50pF, Ri = 5000 


fax Maximum Clock frequency 


tpLH Propagation delay 
teHL Propagation delay MR to Q, 


tezy Output Enable time 
teze to High or Low level 


tpHz Output Disable time 
teLz to High or Low level 


Output Transition Time 
tTHe 10% to 90%, 90% to 10% 


tty 


AC SETUP REQUIREMENTS 

SYMBOL PARAMETER 
Ta = 425°C Ta = -55°C to +125°C 
; Vee = +5.0V Voc = +5.0V + 10% 
Ci. = 50pF, Ri = 500Q CL = 50pF, R, = 500Q 


ts(H) Setup time ‘ 
t(L) D, to CP 


tn(H) Hold time 
tr(L) D, to CP 


ts(H) . Setup time 
t.(L) E, to CP 


th(H) Setup time 


tw(H) CP Pulse width, 
tw(H) MR pulse width High 


Recovery time 
MR to CP 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable condi- 
tions and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting ofa 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log should be performed last. 

4. These parameters are guaranteed, but not tested. 
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AC WAVEFORMS 


VM Vm 
VoL 
Waveform 1. Propagation Delay, Clock and 


E Waveform 2. Master Reset Pulse Width, Master Reset to 
t ’ 
aH Inpu $s to be ada vibilg dn nable Output Del i Master R t to Clock R ry Ti 


The shaded areas indicate when the input is permitted to 
change for predictable output performance. 


Waveform 3. Data and Select Setup and Hold Times 


"ee VoL +0.3V 


Waveform 4. 3-State Output Enable Time to High Level Waveform 5. 3-State Output Enable Time to Low 
and Output Disable Time from High Level Level and Output Disable Time from Low Level 


Vu = 1.5V 
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TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


tw 
Test Circuit for 3-State Outputs and VM = 1.5V 
Open Collector Outputs Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
= [Famiiy [Rep sie [Peo wath| aw [tn 
PZL 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 


SWITCH POSITION 
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FEATURES 
@ Six edge-triggered D-type flip-flops 
© Buffered common Clock 


© Buffered, asynchronous Master 
Reset 


DESCRIPTION 

The 54F174 has six edge-triggered 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock 
(CP) and Master Reset (MR) inputs load 
and reset (clear) all __ flip-flops 
simultaneously. 


54F174 
Flip-Flop 


Hex D Flip-Flops 


Product Specification 


The register is fully edge-triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip-flop’s 
Q output. 


All outputs will be forced LOW indepen- 
dent of Clock or Data inputs by a Low 
voltage level on the MR input. The device 
is useful for applications where true out- 
puts only are required, and the Clock and 
Master Reset are common to all storage 
elements. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


foe-0, | Bata SSCS | an] 
TH | MasterResetinput(acvelow) ————SSSSS*d 8 aun | 
foo-G | Datacupts Ss |r 


ORDERING INFORMATION 


54F (U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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LOGIC DIAGRAM 


Voc = Pin 16 
GNO «= Ping 
GND = Pin Numbers 


FUNCTION TABLE , 


OPERATING MODE INPUTS OUTPUTS 


a a ae 
Reset (clear) ae ae ee ee ee ee 
| =a 


L 
Load"'1" H 
L 


Load"0" pe 


High voltage level steady state. 

High voltage level one setup time prior to the Low-to-High Clock transition. 
_ Low voltage level steady state. 

Low voltage level one setup time prior to the Low-to-High Clock transition. 

Don't Care. : 


Low-to-High Clock transition. 


ae Se (aa bs 2 
oa ow ou ul 


il 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 
Supply voltage range * -0.5 to +7.0 
Input voltage range ; -0.5 to +7.0 


Tip | Gurentappiedto ouputintow oupisto ———S~S~C~“~“~*‘“~“‘~dtCSCSCSCSS*dSCm 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS UNIT 


Supply voltage 
High-level input voltage - 


| Min | Nom | 
ras | 50” 
fe a 
Va | kowtovtinputveiags 
a 
CS 
Fig | towieveouputeurent SSS 
se 


Operating free-air temperature range 


| Max | 
ps5 | iv | 
eae ees 
ee ee 
| -10 | mA 
| 20 | mA | 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 
Vi 
V 
V 


| Min | 

Won _-| Higiovtovipstvetage | Vopr, n= Min log Maz [28 | 

a TC eT 

rina | inputcamentatmaximuminputvatage | Voo=Maxz, viezov [|__| 

Piss | Hitriovetingutcurent | Veg= Man inary |__| + _| 20 
Fix | towsovetinutcurent | Vep=Max, iwosv |__| 

Pies | Shoriraitouputeuren® | Vena _———~+| a0 

ice | Suppiyeurent(oia)___| Voo=Max D,=WH=asvicp-1 |_| 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C Ta =-55°C to +125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, R, = 5009 
| Min | Typ | Max | Min | Max | 


teLH Propagation delay 5.5 8.0 3.0 9.5 
Pr tion del 
im _| BRERA obe Le [a 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. , 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Notmore than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 


‘OH 
OL ; 
IK. 

di 

loc 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER . TEST CONDITIONS LIMITS UNIT 


Ta = +25°C Ta = -55°C to +125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, Ry = 500Q 


t.(H) Setup time, High or Low 40 
t,(L) Dn to CP Waveform 2 is 


th(H) Hold time, High or Low 

D, to CP Waveform 2 
tw(H) CP pulse width, « me 
tw(L) High or Low Waveform 1 60 
I UL | Waveform3_—— | 5.0_| 


=. ieee 
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AC WAVEFORMS 


Waveform 1. Clock to Output Delays, Clock Pulse Width, Waveform 2. Data Setup and Hold Times 
and Maximum Clock Frequency 


Vou 
VM 
VoL 


Waveform 3. Master Reset Pulse Width, 
Master Reset to Output Delay and Master Reset to Clock Recovery Time 


NOTE: For all waveforms Vy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


Test Circult for Totem-Pole Outputs 


Vag = 1.5V 
DEFINITIONS: . . : 
= Load Resistor; see AC Characteristics for value. Input Pulse Definition 


= Load capacitance includes jig and probe capacitance; see 
AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
Termination resistance should be equal to Zour of pulse 


= Unclocked pi t be held at: <0.8V; >2.7V 
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FEATURES 
® Four edge-triggered D flip-flops 


e Buffered common Clock 


© Buffered, asynchronous Master 
Reset 


@ True and complementary output 


DESCRIPTION 

The 54F175 is a quad, edge-triggered 
D-type flip-flop with individual D inputs 
and both Q and @ outputs. The common 
buffered Clock (CP) and Master Reset 
(MR) inputs load and reset (clear) all flip- 
flops simultaneously. 


54F 175 
Flip-Flop 


Quad D Flip-Flop 
Product Specification 


The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition, is 
transferred to the corresponding flip-flop’s 
Q output. 


All Q outputs will be forced LOW indepen- 
dently of Clock or Data inputs by a Low 
voltage level on the MR input. The device 
is useful for applications where both true 
and complement outputs are required, 
and the Clock and Master Reset are 
common to all storage elements. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee cc 
[bobs id Baas SSCS tn | as | 
fa | MastrRetetinput(ecivotew ———SSCSCSCS~sCSCt |_| 
lou id Tvwautts SSS es |r 
[Go-Ts_—| Complementaryoutputs, CT 8S |. AZOmMA_ 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
Ceramic DIP 


54F175/BEA 
54F175/BFA 
54F175/B2A 


Ceramic Flat Pack 
Ceramic LLCC 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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LOGIC DIAGRAM 


FUNCTION TABLE 


P 
Reset (clear) 


Load "1” 
Load “0” 


High voltage level steady state. 

High voltage level one setup time prior to the Low-to-High Clock transition. 
Low voltage level steady state. 

Low voltage level one setup time prior to the Low-to-High Clock transition. 
Don't Care. 


Low-to-High Clock transition. 


H = 
h = 
L = 
| = 
xX = 
tT 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING 
Supply voltage range 
Vo 


Noe. — | Voltage applied to output in High output state range -0.5 to +Voc pus ety 


m 
| 'o __| Current applied to outputin Low output state 
Storage temperature range -65 to +150 > eG. 4 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


| Min | 

| Voc | Supplyvotage ss —Citi‘“‘;C*C*drSCS CS 

Ea eT a NE 

Sie eon ee 

|x| inputclampeurent Cd 
lou 

Ta 


blow | High-level output current 


Low-level output current 


les <= I Operating free-air temperature range 


February 19, 1988 168 


Signetics Military Logic Products Product Specification 


Flip-Flop 54F175 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS"4 LIMITS 


High-level output voltage Voc = Min, Vit = Max, loy = Max, Viq = Min 
Low-level output voltage Voc = Min, Vit = Max, lo. = Max, Viy = Min 
| Vix ___| Inputclamp voltage Voo = Min, f= hi Fea Pe OC 


Vik 

fe fees [armed 
ie 2 bipiewngesemn | Neen [fe 
Fig | towievelinputcurent | VorwWaxvieosv | | oa [06 | ma] 
Pies | Shor-croutouputeuren®[VeewMax | 0 [| | 160 | ma _| 
Llcc____| Supply current(total) | Vcc =Max,Dp=MR24ov.cp-7 | [| 25 | 34 | ma __| 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202, “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER 


TEST CONDITIONS LIMITS UNIT 

Ta = +25°C Ta = -55°C to +125°C 

Voc = +5.0V Voc = +5.0V + 10% 

C, = 50pF, R, = 5002 C, = 50pF, Ry = 5002 

teLy Propagation delay 4.0 6. ~— 3.5 
CP to = or G, Waveform 1 4.0 8.5 4.0 

a aD 
wa [ee To Pow | 


Sas 
For conditions shown as Min or Max, use the appliats value specified under recommended operating conditions for the applicable type 
"and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. When testing devices to the functional table specified refer to the "Recommended Operating Conditions Section” of Application Note 202, 
“Testing and Specifying FAST Logic”. 

5. These parameters are guaranteed, but not tested. 
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AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


t(H) Setup time, High or Low 
t,(L) D, to CP Waveform 2 : 
th(H) Hold time, High or Low 

D, to CP Waveform 2 


LIMITS UNIT 


Ta = +25°C Ta = -55°C to +125°C 
Vec = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 500Q C. = 50pF, Ry = 500Q 


TEST CONDITIONS 


ty(H) CP pulse width, 
tu(L) High or Low Waveform 1 
tw(L) MR pulse width Low 


Waveform 1. Clock to Output Delays Waveform 2. Data Setup and Hold Times 
and Clock Pulse Width ; 


Vou 
Vor 
YOu 


VoL 


Waveform 3. Master Reset to Output Delay, 
Master Reset Pulse Width, and Master Reset Recovery Time 


NOTE: For all waveforms Vjy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE B) .U.T. TTHL(th) tTLH(tr) 
GENERATOR 


tTLH(tr) tTHL(th 


POSITIVE 
PULSE 


tw 


Test Circuit for Totem-Pole Outputs 


DEFINITIONS: rae 
= Load Resistor; see AC Characteristics for value. Input Pulse Definition 
= Load capacitance includes jig and probe capacitance; see 
AC Characteristics for value. INPUT PULSE CHARACTERISTICS 


Termination resistance should be equal to Zour of pulse = 
ee eee ieee 


VM =1.5V 
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FEATURES DESCRIPTION ORDERING INFORMATION 
¢ Provides 16 arithmetic operations: The 54F181 is a 4-bit high-speed parallel ORDER CODE 


ADD, SUBTRACT, COMPARE, Arithmetic Logic Unit (ALU). Controlled by = 
DOUBLE, plus 12 other arithmetic the four Function Select inputs (So - Ss) tah 


operations and the Mode Control input (M), it can per- 
* Provides all 16 logic operations of form all the 16 possible logic operations or 
24-Pin Ceramic LLCC 54F181/B3A 


two variables: Exclusive-OR, Com- 16 different arithmetic operations on ac- 


pare, AND, NAND, NOR, OR, plus 10 tive High or active Low operands. The 
other logic operations mee Function Table lists these operations. 


¢ Full lookahead carry for high-speed 
arithmetic operation on long words 


¢ 40% faster than 54S181 with only 
30% 54S181 power consumption 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION STIGHCOWe 
Operand Inputs 20pA/0.6mA 
Function select inputs 20pA/0.6mA 
1.0mA/20mA 
Compare output *OC/20mA 
1.0mA/20mA 


1.0mA/20m/A 


50/33 1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 
*OC = Open collector 


PIN CONFIGURATION LOGIC SYMBOL 


Active High Operands Active Low Operands 


AgBo Ay By 


For LLCC Pin Assignments, see JEDEC Standard No, 2 For LLCC Pin Assignments, see JEDEC Standard No. 2 
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Arithmetic Logic Unit 


When the Mode Control input (M) is High, all in- 
ternal carries are inhibited and the device per- 
forms logic operations on the individual bits as 
listed. When the Mode Control input is Low, the 
carries are enabled and the device performs 
arithmetic operations on the two 4-bit words. 
The device incorporates full internal carry look- 
ahead and provides for either ripple carry be- 
tween devices using the C, , 4 output, or for 
carry lookahead between packages using the 
signals P (Carry Propagate) and G (Carry Gen- 
erate). P and G are not affected by carry in. 
When speed requirements are not stringent, it 
can be used in a simple ripple carry mode by 
connecting the Carry output (C,,, 4) signal to the 
Carry input (C,) of the next unit. For high-speed 


operation the device is used in conjunction with 
the 54F 182 carry lookahead circuit. One carry 
lookahead package is required for each group 
of four 54F181 devices. Carry lookahead can 
be provided at various levels and offers 
high-speed capability over extremely long word 
lengths. 


The A = B output from the device goes High 
when all four F outputs are High and can be 
used to indicate logic equivalence over 4 bits 
when the unitis in the subtract mode. The A=B 
outputis open collector and can be wired - AND 
with other A = B outputs to give acomparison for 
more than 4 bits. The A = B signal can also be 
used with the C,, , 4 signal to indicate A > B and 
A<B. 


MODE SELECT — FUNCTION TABLE 


MODE SELECT INPUTS ACTIVE HIGH INPUTS & OUTPUTS 


Logic 
Ps fe ts | s | a 


So ae ee er I i ee eee ae 
fo ec ER oasis aes CE! el cemeiae = ENED DS oe po Colt SO se 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


Low voltage level 
High voltage level 
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A 
A+B 
AB 
Logical 0 
AB 
B 


A@®B 
AB 
A+B 


A@B 
B 
AB 
Logical 1 
A+B 
A+B 
A 


ao Sr ea ee eee a ke 


Each bitis shifted to the next more significant position. 
Arithmetic operations expressed in 2s complement notation. 
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The Function Table lists the arithmetic opera- 
tions that are performed without a carry in. An 
incoming carry adds a one to each operation. 
Thus, select code LHHL generates A minus B 
minus 1 (2s complement notation) without a 
carry in and generates A minus B when a carry 
is applied. Because subtraction is actually per- 
formed by complementary addition (1s comple- 
ment), acarry outmeans borrow; thus, acarry is 
generated when there is no underflow and no 
carry is generated when there is underflow. 


Asindicated, this device can be used with either 
active Low inputs producing active Low outputs 
or with active High inputs producing active High 
outputs. For either case the table lists the oper- 
ations that are performed to the operands la- 
beled inside the logic symbol. 


Arithmetic ** 
(M = L) (C,, = H) 
A 
A+B 
A+B 
minus 1 
Aplus AB 
(A + B) plus AB 


A minus B minus 1 
AB minus 1 
A plus AB 


Aplus B 
(A + B) plus AB 
AB minus 1 
A plus A* 
(A +B) plus A 
(A+B) plusA 
A minus 1 
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MODE SELECT — FUNCTION TABLE 


MODE SELECT INPUTS ACTIVE LOW INPUTS & OUTPUTS 


Arithmetic ** 
(M = L) (C, = H) 


A Aminus 1 
AB AB minus 1 
A+B AB minus 1 
Logical 1 minus 1 
A+B A plus (A + B) 
B AB plus (A + B) 


AGB A minus B minus 1 
A+B A+B 
AB _ Aplus (A + B) 
A@B AplusB 
B AB plus (A + B) 
A+B A+B 
Logical 0 A plus A* 
AB AB plus A 
AB AB plus A 
A A 


Pa Cs eo es es em es Re ST a ae ae ae cl 
Lene rer re eee Ere 
Dtirrrrere K-LrT err rcrIwIe ere 
Lrrtr nen rae Bere cre 


Low voltage level 

High voltage level 

Each bit is shifted to the next more significant position. 
Arithmetic operations expressed in 2s complement notation. 


‘rr 
oil 
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Arithmetic Logic Unit 


(15) (18) 


N 
3 
z 
z 
S 
3 
3 
a 
o 
WwW 
a 
Ww 
ae) 
g 
: 
2 
a 
2 
6 
& 
a 
9 
o 
4 
a 
a 
) 
uu 


= Pin numbers 


Voc = Pin 24 
GND = Pin 12 
Pin 14 is O.C. 


() 


LOGIC DIAGRAM 
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SUM MODE TEST TABLE | FUNCTION INPUTS: Sp = $3 = 4.5V, S} = Sp=M=0V 
SYMBOL | INPUT UNDER TEST OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT UNDER TEST 
Apply 4.5V Apply GND Apply 4.5V Apply GND 
ee ee 
Remaining 
ee 
teLH Remaining 
teHL AandB, C, 
teLy z Remaining 
teHL 1 AandB, C, 
teLy Remaining Remaining G 
tPHL A, Cy, 
ae ee a 
ee 
ee a 


teLH 
teHt 


teLH 
tPHL 


teLy Remaining Remaining C 
teHL B A, Cy ix 
tpLH Remaining Remaining 
teu B A, Cy 
tPLH All All 
teHL A B 
SUM MODE TEST TABLE II FUNCTION INPUTS: S, = So = 4.5V, Sp = Sg = M= OV 
SYMBOL | INPUT UNDER TEST OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT UNDER TEST 
Apply 4.5V Apply GND Apply 4.5V Apply GND 
Remaining Remaining 
Se ee ee 
Remaining Remaining 
A B,C, 
Remaining 
A andB, C, 
Remaining 
A andB, C, 
Remaining 
n 
n 


B 
teLH Remaining Remaining A, G 
teHL B Cr, 


Fy 
Fy 
[tom 
[tow | 
Pe [me | tee [oe 
A and B, C, oe 
i 
a 
es 
Te [me 
[| Nore 


_ Any F 
orCny4 


February 19, 1988 176 


Signetics Military Logic Products Product Specification 


Arithmetic Logic Unit | 54F181 


SUM MODE TEST TABLE III 
SYMBOL INPUT — OTHER INPUT, SAME BIT | OTHER DATA INPUTS OUTPUT FUNCTION INPUTS 
UNDER TEST Apply 4.5V Apply GND Apply 4.5V Apply GND | UNDER TEST 
tel K Remaining E S;=S2=M=4.5V 
teHL 1 AandB, C, 1 So = S3 = OV 
tpLy K Remaining FE S,;=S2=M=4.5V 
teHL 1 A andB, C, 1 


So = $3 =0V 
ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


ri | pteurentrange ——SOSSCSSCSCSC~*dSCOSCSC Od 
fig =a A 
°C 


Current applied to output in Low output state 


Tsta 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 
| Min [Nom | Max_| 


[ves | Suppyvotage SSCS Ci azo cof mo | 
A 0 
vi [ tewiovelinputvotage ———SSSSCSCSC“—SCSC“‘“‘“‘“‘“‘CSSS*dYSCdS Cd 
Fie [ tnputctampourent SSS 
Vor | Highioveloutputcurent’ ————SC~‘sABSSCSC~‘“sSC“‘“(!SC*d as 
Fox | Highioveloutputcurent___————~—=idAnyouproxcoptase | [| + 

Er 


Low-level output current 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 
Vv High-level Any output Voc = Min, Vi. = Max, 25 
OH output voltage except A = B Vin = Min, lox = Max . 
Low-level output voltage . Kis . tee he a Hie 


Input clamp voltage Voc = Min, |) = lik 
Input current at maximum input voltage Voc = Max, V) = 7.0V 


Low-level intput current 


High-level X. Voc = Max, Viy = Min, 
Short-circuit output Any output 
| So-S3=M=Ay-Ag>4.0V_ 
Supply current’ (total) | ‘CCH Veco = Max | By-B3=C,=GND 
' So- $3 = M= >4.0V 
rN ax 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing !og, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. Measure lIcg with all outputs open. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


202, “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER 


tei Propagation delay 
teHL Cy toCny4 

teLy oo delay 

teu. An or B, to Cha om 
tei a ara delay 

te A, or By to Cay 4 

teLy epagation delay Diff 

teu Ch to F, Sum 

teLy Pengaio delay 

teLy Propagation delay Diff 

teHL A, or B, toG 

teLy Keg ation delay 

teuH Propagation delay 

teHL A, or B, to P 

teLy Roe nel delay 


Ta =-55 to +125°C 


Vcc = +5.0V + 10% 
CL = 50pF, 


tpLy Saosin delay 
teyL Aj or B; to F; 
teLy Propagation delay 
teHL An or B, to F, 
teLy Propagation delay Dit 
teyL An or B, to F, 
tery Row wr delay 
tpLy en delay 
teu A, or B, toA =B 


9.0 3.0 12.5 

10.0 3.0 13.5 
18.5 | 27.0 10.0 32.0 ns 
9.8 12.5 6.0 18.0 ns 


February 19, 1988 179 


Signetics Military Logic Products 


Product Specification 


Arithmetic Logic Unit 


54F181 


AC WAVEFORMS 


YOu 
VM VM 
Fr C, 
mn +4 Vo. 


Waveform 1, Propagation Delay for Operands to Carry 
Output and Outputs 


VoH 
Fi.Fry GP vm YM 
VOL 


Waveform 3. Propagation Delay for Operands to Carry 
Generate and Propagate Outputs, Operands to A= B 
Output, and Outputs 


Fir Brith 


v 
FG, F, FrsCnsg M VM 


VoL 


Waveform 2. Propagation Delays for Carry Input to Carry 
Output, Carry Input to Outputs, and Operands to Carry 
Generate Operands to Carry Generate and 
Carry Propagate Outputs 


VOH 
Vv Vv 
Cn44 M M Wer 


Waveform 4. Propagation Delays for Operands 
to Carry Output 


NOTE: For all waveforms, Vi = 1.5V 
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TEST CIRCUITS AND WAVEFORM 


NEGATIVE 
PULSE 


t t 
Saiee oe ie THL(tf) TLH(tr) 
GENERATOR 


TTLH(tr) ITHLth 


tw 
Vig = 1.5V 
Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 


“dion | ou [Fomiy | Rep. aie [rule wath] ian [tm 
PF | re | Soon | case [cas | 


Test Circuit for Totem Pole Outputs 


DEFINITIONS: 
Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 
e Synchronous, reversible counting 


e BCD/decade — 54F190 
4-bit binary — 54F191 


e Asynchronous parallel load 
capability 


e Count enable control for 
synchronous expansion 


e Single up/down control Input 


DESCRIPTION 
The 54F190 is an asynchronous presetta- 
ble up/down BCD decade counter. It 


54F 190, 54F191 


Counters 


54F190 Asynchronous Presettable BCD/Decade Up/Down Counter 
54F191 Asynchronous Presettable 4-Bit Binary Up/Down Counter 


Product Specification 


contains four master/slave flip-flops with 
internal gating and steering logic to 
provide asynchronous preset and syn- 
chronous count-up and count-down oper- 
ation. The 54F191 is similar, but is a 4-bit 
binary counter. 


Asynchronous parallel load capability per- 
mits the counter to be preset to any de- 
sired number. Information present on the 
parallel Data inputs (Do - D3) is loaded into 
the counter and appears on the outputs 
when the Parallel Load (PL) input is Low. 
As indicated in the Mode Select Table, this 
operation overrides the counting function. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


: 
[Dy-bp | Paraeldatainguts SS SSSCSC~S 

a 
PRC | Pipe cock ouputfaciveio ———SSSSCSCSC~srCSCSC 


54F(U.L.) 
HIGH/LOW 


1.0/1.0 
1.0/1.0 


ORDERING INFORMATION 


ORDER CODE 
Seravae4 
Sane 
Sees 


LOAD VALUE 
HIGH/LOW 


20nA/1.8mA 
20A/0.6mA 
20pA/0.6mA 
20pA/0.6mA 
20pA/0.6mA 
1.0mA/20mA 
1.0mA/20mA 
1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


54F190 
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54F190 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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Counters 


54F190, 54F191 


PIN CONFIGURATION 


54F191 


For LLCC Pin Assignments see JEDEC Standard No. 2 


Counting is inhibited by a High level on the 
Count Enable (CE) input. When CE is Low, in- 
ternal state changes are initiated. 


Overflow/underflowindications are provided by 
two types of outputs, the Terminal Count (TC) 
and Ripple Clock (RC). The TC output is nor- 
mally Low and goes High when acircuitreaches 
zero in the count-down mode or reaches “9” in 
the count-up mode for 54F190 and reaches 
“15” in the count-up mode for 54F191. The TC 
output will remain High until a state change oc- 
curs, either by counting or presetting, or until 
U/D is changed. Do not use the TC output as a 
clock signal because it is subject to decoding 
spikes. 


The TC signal is used internally to enable the 
RC output. When TC is High and CE is Low, the 
RT follows the Clock Pulse (CP) delayed by two 
gate delays. The RC output essentially dupli- 
cates the Low clock pulse width, although 
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delayed in time by two gate delays. This feature 
simplifies the design of multi-stage counters, as 
indicated in Figures 1a and 1b. In Figure ta, 
each RC output is used as the Clock input for 
the next higher stage. When the clock source 
has a limited drive capability this configuration 
is particularly advantageous, since the clock 
source drives only the first stage. It is only nec- 
essary to inhibit the first stage to prevent count- 
inginall stages, since a High signal on CE inhib- 
its the RC output pulse as indicated in the Mode 
Select Table. The timing skew between state 
changes in the first and last stages is repre- 
sented by the cumulative delay of the clock as it 
ripples through the preceding stages. This is a 
disadvantage of the configuration in some 
applications. 


Figure 1b shows a method of causing state 
changes to occur simultaneously in all stages. 
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For LLCC Pin Assignments see JEDEC Standard No. 2 


The RC outputs propagate the carry/borrow 
signals in ripple fashion and all Clock inputs are 
driven in parallel. The Low state duration of the 
clock in this configuration must be long enough 
to allow the negative-going edge of the carry/ 
borrow signal to ripple through to the last stage 
before the clock goes High. Since the RC output 
of any package goes High shortly after its CP in- 
put goes High, thereis no such restriction on the 
High state duration of the clock. 


In Figure 1c, the configuration shown avoids 
ripple delays and their associated restrictions. 
Combining the TC signals from all the preced- 
ing stages forms the CE input signal for agiven 
stage. An enable signal must be included in 
each carry gate in order to inhibit counting. The 
TC output of a given stage is not affected by its 
own CE, therefore, the simple inhibit scheme of 
Figure 1a and 1b does not apply. 
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DIRECTION 
CONTROL 


DIRECTION 
CONTROL 


b. Synchronous N-Stage Counter Using Ripple Carry Borrow 


DIRECTION 
CONTROL 


ENABLE 


c. Synchronous N-Stage Counter with Parallel Gated Carry Borrow 


Figure 1 
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LOGIC DIAGRAM 


Es fem 


Voc = Pin 16 
GND «= Pin8 
() = Pin numbers 54F190 
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LOGIC DIAGRAM 


(13) (12) 
RC Tc 


Voc = Pin 16 
GND «= Pin8 
() = Pin numbers 


OPERATING MODE 
| 
Parallel load 


OUTPUTS 


a 
H 
Pent | 
[count own | 
x 


+t 7 
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TC AND RC FUNCTION TABLE, 54F190 


INPUTS TERMINAL COUNT STATE OUTPUTS 


Tc 


INPUTS TERMINAL COUNT STATE OUTPUTS 


Tc 


H = High voltage level steady state 

L = Low voltage level steady state 

| = Low voltage level one set-up time prior to Low-to-High clock transition 
X = Don'tcare 

T = Low-to-High clock transition 

U = Low pulse 

L 


= High-to-Low clock transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


ri | tutoorenttange_——SSOSCSCSCSSSSCSC*dCT gS 
°C 


blo Current applied to output in Low output state aS aes 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


Input clamp current 
High-level output current 
Low-level output current 


Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 
High-level output voltage Mee ve an 
Low-level output voltage one he air 
Vik 
I 
I 
loc 


| Min _| 

[vw [inputctamp voltage | ow =Minvtn= te | 
IH2 Input current at maxi- Vec = Max, V; = 7.0V a 
ed mum input voltage P| 
High-level input current Voc = Max, V| = 2.7V RS sll 
| po 

a 

| -60_| 

ised 


Low-level input current Voc = Max, V; = 0.5V 
| 


ae ere 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


202 “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER 


TEST CONDITIONS 
Maximum clock frequency (Q,) 
Hfwax | Maximum clock frequency (AC) 


LIMITS : 
Ta = -55°C to 4125°C 
Vec = +5.0V + 10% 


Ta = 425°C 
Vec = +5.0V 
C, = 50pF, R, = 5002 


| Min | | Max | Min | Max | 
Htuax | a OS 
Fes [os | | ee 
= iene [mem fe] | 
fee [wee ee pe] |e 


ee 
me 
gene eee [ete tee Pe 
ame eee Tee Tee Pee 
a a 
me [em [ete te le [es a 
os 
Ke 
es 
7% 
a 
5 


tp 
tPHL 
teLy- Propagation delay , 2.0 4.0 7.0 1.5 7.5 
Dp to Qn - Havens 65 | 90 | 120 65 13.5 
teLy Propagation delay ~ 45 6.5 11.0 
teLH Propagation delay Waveform 3 6.0 14.0 18.0 6.0 21.0 
teHL D, to RC Waveform 4 6.0 11.0 13.5 6.0 15.0 
teLH Propagation delay Waveform 3 5.5 9.5 13.0 5.0 14.0 
teH D, to TC Waveform 4 - 6.5 9.5 13.0 6.0 ° 14.0 
teLH. Propagation delay 8.5 12.0 14.5 
tly Propagation delay 8.5 16.0 18.5 8.5 22.0. 
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AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITIONS 
; Ta = +25°C 
Voc = +5.0V Vec = +5.0V + 10% 
C, = 50pF, Ry, = 5002 C, = 50pF, Ry = 5002 
| Min | Max | 


n 


th(H) Hold time, High or Low Th 
th(L) D, to PL Waveform 6 ae 


(Ll) ['Setuptime, High orLowTEwcP | Wavetorme [| 100 | | |_ too | ns 
th(L) Hold time, High or Low CE to CP 


t,(H) Setup time, High or Low 

ts(L) U/D to CP Waveform 6 
t)(H) Hold time, High or Low 

th(t) U/DtocP | Waveform 6 


idly) [ PC Puse wid 


t(H) 
tw(L) CP Pulse width Waveform 1 


NOTES: . an 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

. All typical values are at Voc = SV, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. Measure I¢¢ with all inputs grounded and all outputs open. 

. These parameters are guaranteed, but not tested. 


aAkwn 
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AC WAVEFORMS 


Vou 
Qh, TC Vu Ym 


V 
VoL OL 


Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Propagation Delay, Clock or Clock Enable 
Clock Widths and Maximum Clock Frequency. to Ripple Clock Output and Maximum Clock Frequency 


VM Vu 


Waveform 3. Non-Inverting Propagation Delays Waveform 4. Inverting Propagation Delay 


VoL 


Waveform 5. Paralle! Load Pulse Width, Parallel Load to Waveform 6. Set-Up Time and Hold Time for D,, to PL, 
Output Delay and Parallel Load to Clock Recovery Time U/D to CP and CE to CP 


Vem = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable performance. 
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TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE l~ .U.T. TTHL(tf {TLH(tr) 
GENERATOR 


{TLH(tr) THLE 


POSITIVE 
PULSE 
tw 
Test Circuit for Totem-Pole Outputs 
VM = 1.5V 


Input Pulse Definition 


DEFINITIONS: 
Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 


Load capacitance includes jig and probe capacitance; see | Family | Rep. Rate [Pulse Width| tin | tre | 
AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse 


generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 
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FEATURES 


e Synchronous reversible 4-bit binary: 


counting 
¢ Asynchronous parallel load 
e Asynchronous reset (clear) 
e Expandable without external logic 


DESCRIPTION 

The 54F193 is a 4-bit synchronous up/ 
down counter in the binary mode. Sepa- 
rate up/down clocks, CPy and. CPp 
respectively, simplify operation. The 


54F193 


Counter 


Product Specification 


outputs change state synchronously with 
the Low-to-High transition of either Clock 
input. If the CPy clock is pulsed while CPp 
is held High, the device will count up ... if 
CPp is pulsed while CPy is held High, the 
device will count down. Only one Clock in- 
put can be held High at any time, or erro- 
neous operation will result. The device can 
be cleared at any time by the asynchro- 
nous reset pin — it may also be loaded in 
parallel by activating the asynchronous 
parallel load pin. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE ; 


pms | nescmrnon |e | ct | 

: 
Tuk | Asynctronous masiorestinputacive Hin) ———SSSCS*dtCtan |e mA 
[09-0e | Paaleldetaints SS SSSC*dC conde 
[ay-03 | Fipfopouipts——SSCS~S~dT som | 


Synchronous Presettable 4-Bit Binary Down Counter 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


April 14, 1987 
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Voc = Pin 16 
GND = Pin 8 


. 192 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Counter 


Inside the device are four master-slave JK 
flip-flops with the necessary steering logic to 
provide the asynchronous reset, load, and syn- 
chronous count up and count down functions. 


Each flip-flop contains JK feedback from slave 
to master, such that a Low-to-High transition on 
the CPp input will decrease the count by one, 
while a similar transition on the CPy input will 
advance the count by one. 


One clock should be held High while counting 
with the other, because the circuit will either 
count by twos or not at all, depending on the 
state of the first flip-flop, which cannot toggle as 
long as either Clock input is Low. Applications 
requiring reversible operation must make the 
reversing decision while the activating clock is 
High to avoid erroneous counts. 


The Terminal Count Up (TCy) and Terminal 
Count Down (Tp) outputs are normally High. 
When the circuit has reached the maximum 
count state of 15, the next High-to-Low transi- 
tion of CPy will cause TCy to go Low. TCy will 
stay Low until CPy goes High again, duplicating 


LOGIC DIAGRAM 


Voc = Pin 16 
GND = Pin8 


April 14, 1987 


the count up clock, although delayed by two 
gate delays. Likewise, the TCp output will go 
Low when the circuitis in the zero state and the 
CPp goes Low. The TC outputs can be used as 
the Clock input signals to the next higher order 
circuit in a multistage counter, since they dupli- 
cate the clock waveforms. Multistage counters 
will not be fully synchronous, since there is a 
two-gate delay time difference added for each 
stage that is added. 


The counter may be preset by the asynchro- 
nous parallel load capability of the circuit. Infor- 
mation present on the parallel Data inputs Do - 
D3) is loaded into the counter and appears on 
the outputs regardless of the conditions of the 
Clock inputs when the Parallel Load (PL) input 
is Low. A High level on the Master Reset (MR) in 
put will disable the parallel load gates, override 
both Clock inputs, and set all Q outputs Low. If 
one of the Clock inputs is Low during and aftera 
reset or load operation, the next Low-to-High 
transition of that clock will be interpreted as ale- 
gitimate signal and will be counted. 
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STATE DIAGRAM 


COUNT UP 
COUNT DOWN 


TCy = Q9°Q4-Q2-03-TPy 
Tp = 09-0; -02-T3-CPp 
Logic Equations for Terminal Count 
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MODE SELECT — FUNCTION TABLE 


OPERATING INPUTS OUTPUTS 
MODE PPE [ory | Po | Do | by 
Reset (clear) 


Parallel load 


x= 


H = High voltage level 

L = Low voltage level 

X = Don'tcare 

T = Low-to-High clock transition 
NOTES: 


1. TCy = CPy at terminal count up (HHHH). 
2. TCp = CPpat terminal count down (LLLL). 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


ri, | inputeurentrange——SSSCSCSSCSC~“~“‘“~‘“‘“‘“~*~*~*~srSCSCSC ROWS —*Cm 
Mio | Gurentapriedio ouiputinLow ouputsiio————~SCSCSC~—~S~—CSC~—StiSSCC*dY mk 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Tas | 

[vn | Wiohievelinputvenage ———SSOSCSCS~—S—SCS~—SSS nt 
a ata 
Fix | hputclampeurent ———SSOSCSCSC~C~SCSYS 
aie 
ey (as 
as 


Low-level input voltage 
High-level output current 
Low-level output current 


Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 
V 
V 
V 


Von | High-level output voltage Voc = Min, Vi, = Max, loy = Max, Viy = Min 
Vo. | Low-level output voltage Voc = Min, Vip = Max, Io, = Max, Vi = Min 
VK Input clamp voltage Voc = Min, y= Ik 


Input current at maximum 
liw2 input voltage Voc = Max, V; = 7.0V 100 - 


ew 
Es 
ra 
pad 
=a 
— 


Fes [Supp eurent (ot 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.”) 


OH 

OL 

IK 

ly Low-level input current Voc = Max, V; = 0.5V 
(alll Aeron a 
lec 


Ta = +25°C 
Vec = +5.0V 
CL = 50pF, Ri = 500Q 


Propagation delay 
Dn to Qa, 


Propagation delay 
MR to TCy 


teLH Propagation delay 
teHL PL to TCy or TCp 
tpLy Propagation delay 
tPHL D, to TCy or Tp 
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AC SETUP REQUIREMENTS 


SYMBOL | PARAMETER 
. Ta = 425°C 
Vec = +5.0V 
. C, = 50pF, Ry, = 5002 


ts(H) Setup time, High or Low 
t,(L) D, to 

th(H) Hold time, High or Low 
th(L) D, to PL : 


PL Pulse width Low 
tw(H) CPy or CPp Pulse width 3.5 
High or Low Waveform 1 50 
CPy or CPp Pulse width Low 
MR Pulse width High 
Recovery time, PL to CPy or CPp 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. Measure Iccy with parallel load and Master Reset inputs grounded, all other inputs at 4.5V and all outputs open. 
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FUNCTIONAL WAVEFORM (Typical clear, load, and count sequences) 


CLEAR 1 | | 


LOAD 


COUNT 2 
UP 


COUNT 2 
DOWN 


OUTPUTS 


CARRY TT LJ rot ! 
Ll oy 4 


BORROW 


SEQUENCE 14415 O 1 2 1 0 
ILLUSTRATED ~<——— COUNT UP COUNT DOWN 


NOTES: 
1, Clear overrides load, data, and count inputs. 
2. When counting up, count-down input must be High; when counting down, count-up input must be High. 


Binary Counter 
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AC WAVEFORMS 


Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Propagation Delay, Clock Pulse to 
Clock Width and Maximum Clock Terminal Count 


Waveform 3. Parallel Load Pulse Width, Waveform 4. Propagation Delay, Data to Flip-Flop 
Parallel Load to Output Delays, and Parallel Load Outputs, Terminal Count Up and Down Outputs 
to Clock Recovery Time 


Waveform 5. Master Reset Pulse Width, Master Reset to Waveform 6. Setup Time and Hold Time for D, to PE 
Output Delay and Master Reset to Clock Recovery 
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TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE ry .U.T. TTHLAh {TLH(tr) 
GENERATOR 


TTLH(tr {THLE 


tw 
Test Circuit for Totem-Pole Outputs 
VM=1.5V 


Input Pulse Definition 


DEFINITIONS: 
RL = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
C, = Load capacitance includes jig and probe capacitance; see ; | Rep. Rate | Pulse Width | 
AC Characteristics for value. Rep. Rate 
Rr Termination resistance should be equal to Zquyr of pulse 54F | aMHz | — S00ns | <2.5ns | <2.5ns 
liao | SAF | mie | so0ns | <asns | <2.ns | 


Vx Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 
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FEATURES 
e Shift left and shift right capability 


e Synchronous parallel and serial data 
transfers 


e Easily expanded for both serial and 
parallel operation 


e Asynchronous Master Reset 
e Hold (do nothing) mode 


54F194 
Shift Register 


4-Bit Bidirectional Universal Shift Register 


Product Specification 


DESCRIPTION 

The functional characteristics of the 
54F194 4-Bit Bidirectional Shift Register 
are indicated in the Logic Diagram and 
Function Table. The register is fully syn- 
chronous, with all operations taking place 
in less than 9ns (typical), making the 
device especially useful for implementing 
very high speed CPUs, or for memory 
buffer registers. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Ds 


'Dsa Serial data input (shift right) 


ec 
= 


Asynchronous master reset (active Low) 


1.0/1.0 20pA/0.6mA 


1.0/1.0 20pA/0.6mA 
1.0/1.0 20pA/0.6mA 
Parallel outputs 50/33 1.0mA/20mA 


ORDERING INFORMATION 


1.0/1.0 


20pA/0.6mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


February 19, 1988 


LOGIC SYMBOL 


200 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Shift Register 


The 54F 194 design has special logic features 
which increase the range of application. The 
synchronous operation of the device is deter- 
mined by two Mode Selectinputs, Spand S;. As 
shown in the Mode Select Table, data can be 
entered and shifted from left to right (shift right 


Qo ~ Q;, etc.), or right to left (shift left, Q3 —> 
Qg, etc.), or parallel data can be entered, load- 
ing all 4 bits of the register simultaneously. 
When both Sp and S, are Low, existing data is 
retained in a hold (do nothing) mode. The first 
and last stages provide D-type Serial Data in- 


puts (Dgpr, Ds_) to allow multistage shift right or 
shift left data transfers without interfering with 
parallel load operation. 


Mode Select and Data inputs on the 54F 194 are 
edge-triggered, responding only to the 
Low-to-High transition of the Clock (CP). there- 
fore, the only timing restriction is that the Mode 
Control and selected Data inputs must be 
stable one setup time prior to the positive transi- 
tion of the clock pulse. Signals on the Select, 
Parallel Data (Do - D3) and Serial Data (Dgp, 
Ds_) inputs can change when the clock is in ei- 


MODE SELECT — FUNCTION TABLE 


H = High voltage level 
h = 

L = Low voltage level 
[ = 

d 


Don't care 
= Low-to-High clock transition 


> x«K 
Wl 
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OPERATING MODE 


Reset (clear) 
Hold (do nothing) 


Parallel load 


High voltage level one setup time prior to the Low-to-High clock transition 


INPUT 


Low voltage level one setup time prior to the Low-to-High clock transition 
in(Qn) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the Low-to-High clock transition 


201 


Sf Be Ba foe ee Le 
eee 
X carers 


| 
h X G2 
h xX q2 
SHRBRBABG 
qo 
poh 


54F194 


ther state, provided only the recommended set- 
up and hold times, with respect to the clock ris- 
ing edge, are observed. 


The four Parallel Data inputs (Dg - Dg) are 
D-type inputs. Data appearing on Dg - D3inputs 
when Sgand S, are Highis transferred to the Qo 
- Q, outputs respectively, following the next 
Low-to-High transition of the clock. When Low, 
the asynchronous Master Reset (MR) overrides 
all other input conditions and forces the Q out- 
puts Low. 


OUTPUTS 
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TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES 


MODE 
CONTROL 
INPUTS 


PARALLEL 
DATA 
INPUTS 


OUTPUTS 


b<<—— SHIFTRIGHT ——»4 e— SHIFTLEFT —»}<—— INHIBIT ——»| 
CLEAR LOAD. CLEAR 


For LLCC Pin Assignment, see JEDEC Standard No. 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING 
Vcc | Supply voltage range -0.5 to +7.0 


Voc E ; 
Vr Input voltage range 
flo | Current appliedto outputinLowoutputstate 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Voc 

lon 
lo. 
Ta 


UNIT 


Vv 
Vv 
mA 
Vv 
mA 
°C 


ces 
anti 
a 
a 
Pin | towevoloutputeunent SS SSCSCSC~SCSCd 
[Ty | Operaing feealrtonpotatuorange 


SYMBOL PARAMETER TEST CONDITIONS? 
V 
V 


Von | High-level output voltage? Voc = Min, Vin= Min, Vit= Max, loy = Max 


Vou 
ot Voc = Min, Viv= Min, Vir = Max, lo.= Max 
i 
los 
lec 


High-level input current Voc = Max, V, = 2.7V ae See 
ra Low-level input current Voc = Max, V; = 0.5V | | 04 | 
Flos | Short-circuit output current* Voc = Max, Vo = 0.0V | -60 | -90 | 
| tcc___|_ Supply current® (total a oe ee 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C Ta = -55°C to 4+125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 500Q C, = 50pF, R, = 5002 
Typ 


| twax | Maximumelock frequency | Waveform _—| 105 | 150_| 
tery Propagation delay 3.5 7.0 3.0 8.5 
a CP toQn Waveform 1 35 7.0 3.0 8.5 


Propagation delay MR to, | Waveform2 | 48 


UNIT 


= 
ao 
N 
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AC SETUP REQUIREMENTS 


SYMBOL | PARAMETER TEST CONDITIONS 
. Ta = +25°C 
Veco = +5.0V 
C, = 50pF, R, = 500 
| | Min | Typ _| 


ts(H) Setup time, Do - D3 to CP 4.0 
t,(L) Dsr, Di to CP Waveform 3 40 
th(H)  ~ Hold time, High or Low’ 
th(L) Do - D3 to CP, Dsr, Ds, to CP 
t,(H) Setup time, High or Low 8.0 
t,(L) Sp toc Waveform 4 8.0 


P 
i 
t,(L) S, to CP 
tL) __|Wpulse width, Low | Waveform2 | 5.0 
NOTES: 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Output High state will change to Low state if an external voltage of less than 0.0V is applied. 

4. Not more than one output should be shorted at a time. For testing Igg, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. . 

5. With all outputs open, D inputs grounded and >4.0V applied to Sp, S; MR and the serial inputs, Ico is tested with a momentary ground, then 
>4.0V applied to CP. 

6. These parameters are guaranteed, but not tested. 
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AC WAVEFORMS 


Waveform 1. Clock to Output 
Delays and Clock Pulse Width 


Vou 
VM 
VoL 


Waveform 3. Master Reset Pulse Width, Master Reset to Waveform 4. Setup and Hold Times for Sp and S, Inputs 
Output Delay and Master Reset to Clock Recovery Time 


NOTE: For all waveforms, Vy = 1.5V . 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


NEGATIVE 
PULSE 


PULSE a .U.T. tTHLth) tTLH(tr) 
GENERATOR 


{TLH(tr) {THLAN 


tw 
Test Circuit for Totem-Pole Outputs 


Vu 1.5V 
Input Pulse Definition 


DEFINITIONS: 
Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 


AC Characteristics for value. Family | Rep. Rate tty tTHL 
Se ce eee re 
generators. 


Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 
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FEATURES 
e Buffered clock and control inputs 


e Shift right, shift left, and parallel load 
capability 


e Asynchronous Master Reset 


DESCRIPTION 

The 54F 198, Bidirectional Universal Shift 
Register is designed to incorporate virtual- 
ly all of the features a system designer 
may want in a shift register. This circuit 
features parallel inputs and outputs, shift 


54F 198 
Shift Register 


8-Bit Bidirectional Universal Shift Register 


Product Specification 


right and shift left serial inputs, operating 
mode select inputs, and a direct overriding 
master reset input. The register has four 
distinct modes of operation: 


Parallel (broadside) load 

Shift right (in the direction Qo toward Q7) 
Shift left (in the direction Q7 toward Qo) 
Inhibit clock (do nothing) 


Synchronous parallel loading is accom- 
plished by applying the 8 bits of data and 
taking both mode control inputs, Spand S,, 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L.) 
DESCRIPTION HIGH/LOW 
Parallel data inputs 


Serial data input (Shift Right) 


1.0/1.0 


High. The data is loaded into the asso- 
ciated flip-flop and appears at the outputs 
after the positive transition of the clock 
input. During loading, serial data flow is 
inhibited. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
24-Pin Ceramic DIP 54F198/BLA 
24-Pin Ceramic FlatPack | 54F198/BKA 


28-Pin Ceramic LLCC 54F198/B3A 


LOAD VALUE 
HIGH/LOW 


20pA/0.6mA 
20pA/0.6mA 
20,A/0.6mA 
20pA/0.6mA 


Clock pulse input (Active rising edge) 1.0/1.0 
Master reset input (Active Low) 1.0/1.0 
50/33 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High state and 0.6mA in the Low state. 


20pA/0.6mA 
20pA/0.6mA 
1.0mA/20mA 


Serial data input (Shift Left) 1.0/1.0 
1SoS) Mode Select inputs 1.0/1.0 


PIN CONFIGURATION LOGIC SYMBOL 


23 5 7 9 15 17 19 21 22 


DsR Do Dy Do Dg D4 Os Dg D7 Osi 


Qp Qy Q2 Q3 Q4q Qs Og G7 


4 6 8 10 14 16 18 20 


Voc «= Pin 24 
GND = Pin 12 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Shift right is accomplished synchronously, LOGIC DIAGRAM 
with the rising edge of the clock pulse when Sp 


is High and S; is Low. Serial data for this mode 
is entered at the right data input (Dsa). When 
So is Low and S, is High, data shifts left syn- 
chronously and new data is entered at the 
shift-left serial input (Dgs,). 


Clocking of the flip-flops is inhibited when both 
mode control inputs are Low. 


on 
ag 
iu 
a 


LE 
. 4 


| 
| 


VV 


a ee 
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VV 
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FUNCTION TABLE 


INPUTS OUTPUTS 


Parallel 


[Para 
X 
xX 


Left 


0...7 


eezeeser| 


prezezen 
rate cer fo eM 
posesseal a 


High voltage level 
Low voltage level 
Don't care 


= Low-to-High transition of designated input 
...7 = The level of steady input at inputs 0 through 7, respectively 
Qoo, Q19, Qgo, Q7o = The level of Qo, Qy, Qg, Q7, respectively, before the indicated steady state input conditions were established. 
Qon, Qin, Qen, Q7n = The level of Qo, Qi, Qzg, Q7, respectively, before the most recent Low-to-High clock transition. 


o7x<XCr=Z 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


eel 


Current applied to output in Low output state a Tee 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


High-level input voltage 
Low-level input voltage 
Input clamp current 


High-level output current 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Ee eae eae 


> 


loc Supply current (total) 70 
5 | 10 


AC ELECTRICAL CHARACTERISTICS: 
R, = $002 C. = 50pF, R, = 5000 
teHe CP input to Q,, Waveform 1 re 


UNIT 


C, = 50pF Voc = +5.0V + 10% 
tpi Propagation delay 


Ta = +25°C, Voc = +5.0V Ta = -55°C to +125°C 


SYMBOL PARAMETER TEST CONDITIONS LIMITS 
| Min | Type | Max | Min” | Max | 
Propagation delay 


a 

: ap 
an 
== 
wr 
oo 


7. 
8.5 
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AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


TEST CONDITIONS — 


LIMITS 
Ta = +25°C, Vec = +5,0V 
Ct = 50pF 


} : | Min | Type | Max [Min | 
ts(H) Setup time, High or Low Y 

D,, to CP Waveform 2 : 
th(H) Hold time, High or Low : 

D, to CP Waveform 2 3 
ts(H) Setup time, High or Low i 

Dgp, Dg to CP __ Waveform 2 | 3. 
th(H) Hold time, High or Low 

Dsp,Ds.toCP . Waveform 2 
ts(H) Setup time, High or Low : 

S, to CP Waveform 2 ‘ 
th(H) Hold time, High or Low . 

S,toCP Waveform 2 ; 
tw(H) CP Pulse width 

| trec___‘|_ Recovery time MR to CP 


NOTES: 


1, For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. ; 


Ta = -55°C to +125°C 
Voc = +5.0V + 10% 


OoO]Nno WO]1WoOol]wo 
oo|;oo oOo} Mo;Too 


2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. These parameters are guaranteed, but not tested. 
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TYPICAL TIMING DIAGRAM 


HLL H 


CLEAR LOAD 
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AC WAVEFORMS 


: Vou 
Qn vu * VM 
VoL 


Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Setup and Hold Times 
Clock Widths, and Maximum Clock Frequency 


Waveform 3. Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock Recovery Time | 


NOTE: For all waveforms, Viy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND. WAVEFORM. 


NEGATIVE 
PULSE 


PULSE 6) .U.T. : : TTHL(th tTLH(tr) 
GENERATOR 


‘TLH(tr) {THLth 


tw 
Test Circuit for Totem-Pole Outputs 
Vu = 1.5V 


Input Pulse Definition 


DEFINITIONS: 
Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 


Load capacitance includes jig and probe capacitance; see | Family | Rep.Rate [Pulse Width} tin | tra 
AC Characteristics for value. Family Hep. Hele TLH ATHL 
Termination resistance should be equal to Zoyz of pulse 
generators. 


Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 
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Buffers 


54F240 Octal Inverting Buffer, 3-State 
54F241 Octal Buffer, 3-State 


Military Logic Products Product Specification 


DESCRIPTION FEATURES ORDERING INFORMATION 


The 54F240 and 54F241 are octalbuffers  3-state buffer outputs sink 48mA and DESCRIPTION ORDER CODE 


that are ideal for driving bus lines or buffer source 12mA 

| | 54F240/BRA, 
memory address registers. The outputs Semi Rlr Saracens 

: 54F240/BSA, 
Ceramic Flat Pack 54F241/BSA 


are allcapable of sinking 48mA and sourc- 
Zor 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ing up to 12mA, producing very good ca- 
54F(U.L.) - LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


e Octal bus interface 


pacitive drive characteristics. The device 

features two output enables, (OE), each 

controlling four of the 3-state outputs. 

F-ty | Datainputs Garona) —SSSCSC~CSCSCSCSTSC | 
[tev-by | Datainpuis(sarzaty Trg [20a mA 
[OE | S-State Output Enable input (ActiveLow) | 8.0.67 | 20I.0mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20yA in the High state and 0.6mA in the Low state. 
PIN CONFIGURATION LOGIC SYMBOL 


54F240 ; 54F240 


Vcc = Pin20 
GND = Pin 10 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 


February 19, 1988 213 853-0238 F01024 


Signetics Military Logic Products Product Specification 


Buffers 54F240, 54F241 


PIN CONFIGURATION LOGIC SYMBOL 


54F241 


54F241 


Voc = Pin20 
GND = Pin 10 


For LLCC pin assignments, see JEDEC Standard No. 2 


FUNCTION TABLE, 54F240 


INPUTS OUTPUTS INPUTS OUTPUTS 


Yb 


a 
Ea 


- 
° 
< 


High voltage level H 
Low voltage level L 
Don't care xX 
High impedance “OFF” state v4 


High voltage level 
Low voltage level 


H = 
L = 
X= 
Z= 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 


otherwise noted these limits are over the operating free-air temperature range.) 


[Vee | Stopyvotagerange—SSSCSCSC~“~S*S*~*~‘“‘—s~S*~*“‘~*~*~*~*idCSCt SCC 
LT 
Fi [anputcumentrange SSCS Cm 
We. ce 

a 


V 
V 


Voltage applied to output in High output state range Vv 
flo | Current applied to output in Low output state fF lH 
Storage temperature range -65 to +150 
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RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Wes _| Sieeywotage——SCSC“‘“*S*S*~“‘*S*S*SCS~S~S~S 
SS 
ve 3 
he Tr 


LIMITS 


ae 
— 
Ll 


| Min | 7 
wri 
20 
Ptowievelinputvotage SSCS 
Pioputeampeurent SSCS. id 
Fieve | Wohievelouputeurens ————SSSSC—~CSCSCSCSCSisCC* 
Fieve | Hhievelouputeuren ————SSSSCSCSCSC~“~S~“~*S~*~sSC* 
SE 


=| Gamanenenmamape eee 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYM BOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
Ce ae 


low =-tma_ | 25 | | 
Vou High-level output voltage , eo oe 
Voo=Min,Vu=Max lo.=MaxVw=Min | | 038 | oso | v__| 
Pvc | iputetampvotage Voce Mintel | sora | te | vt 
Tlie | Inputcurentatmaximum inputvoliage | Veg=MaxViz7ov || | 01 [ma _ 
Fier | Highdevetinputcurent =| ——Voo=Maxvizzv «| —«d|_1—~| ao] a_i 


F240 All inputs 
‘F241 OEa, OED Voc = Max, V; = 0.5V -1.0 mA 


Voc = Max, Viq = Min, Vo = 2.7V 
Voc = Max, Viyq = Min, Vo = 0.5V 
Voc = Max, Vo = 0.0V 


ia usd 
ie 
ae 
| -100_| 
Pewee HE 
Voc = Max 54F240 ——= 
as 
Voc = Max 54F241 =a 
Bel 


| Max _| 
| 55 | 
| 
| 08 
oe ee 
a 
a eee 
a eS 
a 


: 


< 


Low-level 


input current 
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Buffers . 54F240, 54F241 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
, Ta = 425°C Ta = -55°C to +125°C 
Veco = +5.0V Veco = +5.0V + 10% 
C, =50pF,R_=5000 | C_=50pF, Fuss J 5000 
| Min | typ | Max | Min | 


tpLH Propagation delay 3.0 4.5 6.5 pL 0 
Data to output (54F240) Waveform 1 2.0 3.0 45 55 
tpzy Output Enable time Waveform 3 3.0 7.6 2.0 
tezL (54F240) : Waveform 4 45 8.5 4.0 
tpHz Output Disable time Waveform 3 3.0 7.0 2.5 8.0 
tpLz (54F240) Waveform 4 3.0 7.0 25 8.5 
teLH Propagation delay 2.5 4.0 5.2 2.5 6.5 
Data to output (54F241) Waveform 2 25 4.0 5.2 25 7.0 
tezy Output Enable time Waveform 3 2.0 5.7 2.0 7.0 
tpzi (54F241) Waveform 4 2.0 7.0 2.0 8.5 
tpyz Output Disable time Waveform 3 4.0 6.0 2.0 7.0 
teLz (54F241) Waveform 4 4.0 6.0 2.0 7.5 


NOTES: 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and the functional table for the applicable operating mode. 


2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted ata time. 
4. Icc is measured with outputs open. 

AC WAVEFORMS 


Waveform 1. For Inverting Outputs 


“ae Vou -0.3V 


i ied 


Waveform 3. 3-State Output Enable Time to High Level Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time from High Level and Output Disable Time from Low Level 


Voi +0.3V 


NOTE: For all waveforms, Vy = 1.5V 
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Buffers 54F240, 54F241 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


t t 
PULSE THL(tf) TLH(tr) 
GENERATOR 
‘TLH(tr) 'THLth 


POSITIVE 
PULSE 


tw 
VM = 1.5V 


Test Circuit for 3-State Outputs input Pulse Definitions 


SWITCH POSITION 


SWITCH INPUT PULSE CHARACTERISTICS 


tpzL closed 


DEFINITIONS: 

Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 

Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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Octal Buffer (3-State) 


Military Logic Products Product Specification 


FEATURES FUNCTION TABLE ORDERING INFORMATION 


¢ Octal bus interface DESCRIPTION ORDER CODE 

e 3-State buffer outputs sink 48mA 20-Pin Ceramic DIP 54F244/BRA 

e 12mA source current 20-Pin Ceramic FlatPack | 54F244/BSA 
20-Pin Ceramic LLCC 54F244/B2A 


DESCRIPTION 7 
The 54F244 is an octal buffer that is ideal L 
for driving bus lines or buffer memory ad- x 
dress registers. The outputs are allcapa- (Z 
ble of sinking 48mA and sourcing up to 
12mA, producing very good capacitive 
drive characteristics. The device features 

two Output Enables, OE, each controlling 

four of the 3-State outputs. 


High voltage level 

Low voltage level 

Don't care 

High impedance (off) state 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L.) LOAD VALUE 
pps | DESCRIPTION HIGH/LOW HIGH/LOW 


| 
3-State output enable input (active Low) 1.0/1.67 20pA/1.0mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,A in the High state and 0.6mA in the Low state 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffer 54F244 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


i nee a ee 

cee a 

ies ee eee 

a 
m 


Wen: =| Voltage applied to output in High output state range 
Current applied to output in Low output state [ls 
Storage temperature range -65 to +150 | og 


RECOMMENDED OPERATING CONDITIONS 


| Min | Typ | Max | 

Vis 
L 
lik 
fou 
A 


= 
Eval 4 
SO 
Pix | mputclampauent SOS 
Cm 
ee 
Tio | Highioveloutptcurent SSS te 
Fig, | tewiovel ouputcurent SSS 


[Tr | Operating ree-airtomperaturerange | 85 Totes |e 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS™ UNIT 
| Min | Typ? | Max _ 


a 
in _[lwe-tzma | 20 | [|v 
ve _| 


r Voc = Min, Vi, = Max, : 
Low-level output voltage Viq = Min lo. = Max 0.35 0.50 Vv 


Vou 

Vo 

Vik Input clamp voltage Vec = Min, |) = lx a Ee 
Me 

lec 


Input current at maximum input voltage Voc = Max, V; = 7.0V rr 
High-level input curent Veo=Maxvinarv | | + | 20 | a | 
mA 


Low-level input current 1,0 - 1,3, Voc = Max, V; = 0.5V mak 
1p0 - Ip3 
Off-state output current, : 
a High-level voltage applied Vec = Max, Vin = Min, Vo = 2.7V 2 50 pA 
Off-state output current, : 


ios | Shor-sreutouputeurens® | _Vog=Maxvosoav | 100 | 180 | 205 | ma 
es ee 
[so [so | ma 


Supply current* (total) 
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Buffer 54F244 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 "Testing and Specifying FAST Logic.” 


SYMBOL PARAMETER TEST CONDITIONS : 
Ta = +25°C 
Vec = +5.0V 
C, = 50pF, R, = 5000 


Tain | Typ 
ten | Propagation delay | Wavetorms | 26 | 40 


NOTES: 

1. Forconditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and functional table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Ios tests should be performed last. 

4. loc is measured with outputs open. 


AC WAVEFORMS 


Waveform 2. 3-State Output Enable Time to High Level 
Waveform 1. For Non-Inverting Outputs and Output Disable Time from High Level 


te: 


Voi +0.3V 


Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time from Low Level 


NOTE: For all waveforms, Vy = 1.5V 
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Buffer 54F244 


TEST CIRCUIT AND WAVEFORM 


a NEGATIVE 
yey PULSE 


ITHLtHh tTLH(tr) 


PULSE 
GENERATOR 


{THL(th 


{TLH(tr) 


POSITIVE 
PULSE 


tw 
VM = 1.5V 
Input Pulse Definitions 


Test Circuit for 3-State Outputs 
SWITCH POSITION 


SWITCH 


teLz, closed 


INPUT PULSE CHARACTERISTICS 


tez. closed 
All other open 


DEFINITIONS: 
L Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 


Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 


OD 
rc 
Hou ott 
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FEATURES 
e Octal bidirectional bus interface 


e 3-State buffer outputs sink 48mA 
¢ 12mA source current 


e Outputs are placed in HI-Z state 
during power-off conditions 


54F245 


Transceiver 


Octal Transceiver (3-State) 


Product Specification 


DESCRIPTION 

The 54F245 is an octal transceiver featur- 
ing noninverting 3-State bus compatible 
outputs in both send and receive direc- 
tions. The B side outputs are all capable of 
sinking 48mA and sourcing up to 12mA, 
producing very good capacitive drive char- 
acteristics. The device features an Output 
Enable (OE) input for easy cascading and 
a Send/Receive (T/R) input for directional 
control. The 3-State outputs, By - By, have 
been designed to prevent output bus load- 
ing if the power is removed from the 
device. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Send receive input 
3-State A data inputs 
3-State B data inputs 
3-State A data outputs 
3-State B data outputs 


Output enable input (active Low) 


, 54F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


ORDERING INFORMATION 


ORDER CODE. 


FUNCTION TABLE 


INPUTS INPUTS/OUTPUTS 


| OE | TR | 
L L A=B INPUTS 
L H INPUT 
H X (2) 


B=A 
(2) 

High voltage level 

Low voltage level 

Don't care 

High impedance “off” state 


axeix 
T ou oi 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,/A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Transceiver 54F245 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING 
Input voltage range -0.5 to +7.0 


FinputcurentrangeSCSC~—~“—sS*S*~C“CsSSS~iCSSC‘“C*‘ OWS | 
Voltage applied to output in High output state range -0.5 to +5.5 | ov | 


Vv 

V 

mA 

V 

Current applied to output in Low output state Ce a ee mA 
ee = 
°C 


Storage temperature range -65 to +150 | og 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max | 


a 
a 
FLow-ioveliutvetage ———SSOSC~dSSC 
Se : 
=a 
= 
a 
id 
a 


Voc 
Vi 
Vo 


Tsta 


|v 
Vv 


cc 
IH 
Ik 


V 


lone High-level output current Ao — A7, Bo — B7 
High-level output current 


Low-level output current Ao — Az 


lous 


lon 
Ta 


Operating free-air temperature range 


July 25, 1988 223 


Signetics Military Logic Products Product Specification 


Transceiver 54F245 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDONE. meal UNIT 


Vou High-level output Voc = Min, Vi. = Max, 
voltage ; Vin = Min lous = -12mA 


Vot Voc = Min, Vi_ = Max, Vin = Min, lo, = 20mA 
Veco = Min, Vit = Max, Vin = Min, lo. = = 48mA 
/Vx | Inputclampvoltage si Input clamp voltage Voc = Min, |) = Ix 
Input current at maxi- TR Voc = OV, V; = 7.0V 


Z 


-0.73 


mum input voltage Vec = OV, V) = 2.7V 


; Voc = 5.5V, V = 5.5V, OE = <0.8V a 
V2 High-level input current Voc = Max, V; = 2.7V TR <0.8V TTR<osv =| | 
OE and TR only OE<08v | <0.8V loOE<osv =| | 
lus Low-level input current Voc = 5.5V, T/R = 5.5V, OE = GND jee a 
Voc =5.5V, VA=GND,OE=-GND | 
Ino Low-level input current Voc = Max, V; = 0.5V TR <0.8V | | 
OE and T/R only OE <0.8V a 
lozy Off-state output current ton -level : 
voltage applied Vec = Max, OE = 2.0V, V; = 2.7V 
Off-state output current Low-level 
voltage applied Vcc = Max, OE = 2.0V, Vi = 0.5V oes 
Short-circuit |Ag-A7 Voc = Max | 60 | 
output current? }By-By | -100 | 


locu . Vin > >4. OV 
Supply current (total) Voc = Max Vi = GND 
Vin 24.0V 


-0.75 
-0.75 


-1.2 
-1.2 


> 


a 


Bee 
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Transceiver 54F245 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 


teLH Propagation delay : 
teu A, to B, or B, to A, : 

tpzH Output enable time Waveform 2 2.0 7.0. 7.5 

tez. to High and Low level Waveform 3 3.5 6.5 75 

tpyz Output disable time Waveform 2 3.0 3.0 8.0 

tpLz from High and Low level Waveform 3 2.0 2.0 8.5 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. : , 

2. All typical values are at Voc = SV, Ta = 25°C: ; 

3. Not more than one output should be shorted at a time. For testing !os, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 


LIMITS 


Ta = +25°C Ta = -55°C to +125°C 
Vec = +5.0V Vec = +5.0V+ 10% 


CL = 50pF, Ri = 500Q CL = 50pF, Ri = 500Q 


AC WAVEFORMS 


<i VoH -0.3V 


ov 


Waveform 2. 3-State Output Enable Time to High Level 


Waveform 1. Propagation Delay for Data to Output and Output Disable Time from High Level 


3.5V 


Te VoL +0.3V 


An Br Vm 


Waveform 3. 3-State Output Enable Time to Low Level and 
Output Disable Time from Low Level 


NOTE: For all waveforms, Vy = 1.5V 
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Transceiver | 54F245 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
a 7.0¥ PULSE 


‘THL(tH) 


{TLH(tr) 


PULSE 
GENERATOR 


‘TLH(tr) {THL(th 


tw 


Test Circult for 3-State Outputs 
SWITCH POSITION 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 


[ser [swe | some | asm [case | 


teLz, 
tezi 
All other 


DEFINITIONS: 
Rt Load Resistor; see AC Characteristics for value. 
CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 


a 
4 
uon We tt 


Termination resistance should be equal to Zourz of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 
¢ 3-State outputs for bus interface and 
multiplex expansion 


e Common Select inputs 
¢ Separate Output Enable Inputs 


DESCRIPTION 

‘The 54F253 has two identical 4-input mul- 
tiplexers with 3-State outputs which select 
two bits from four sources selected by 
common Select inputs (So, S;). When the 
individual Output Enable (Epa, Eo.) inputs 
of the 4-input multiplexers are High, the 


04F253 


Multiplexer 


Dual 4-Input Multiplexer (3-State) 


Product Specification 


outputs are forced to a High impedance 
(Hi-Z) state. 


The 54F253 is the logic implementation of 
a 2-pole, 4-position switch; the position of 
the switch being determined by the logic 
levels supplied to the two Select inputs. 


All but one device must be in the High im- 
pedance state to avoid high currents ex- 
ceeding the maximum ratings. If the 
outputs of the 3-State devices are tied to- 
gether Design of the Output Enable sig- 
nals must ensure that there is no overlap. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


pms tesorvpmom | etc | RE 
ects | PonAdaams ——SSCS~—S—~“—S*~—~S~S*S~S~SCn | 
Fock | PettBdintipsts 

a es 
[OE | Po B outputenatic input actvolow ————S~S~S tt |e ga _| 


1.0/1.0 20pA/0.6mA 
1.0/1.0 20pA/0.6mA 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20y/A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


February 19, 1988 


LOGIC SYMBOL 


Sp 


S14 
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10 11° #12 «13°=«15 


DE loa Ita l2a I3a lob Mtb lab I3b OED 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Multiplexer | 54F253 


LOGIC DIAGRAM 


For LLCC Pin Assignment, See JEDEC Standard No. 2 


FUNCTION TABLE 


INPUTS 


OUTPUT 


Es ae eee (PR Re QT 2 (, 
x X Xx x x x H (2) 
L L. L Xx X X L . L 
50 ik L H X 4 Xx L H 
H L Xx L X Xx L L 
H L 4 H X x i: H 
é H X Xx L x L L 
L H 4 Xx H x L H 
H H X x X L L L 
H H X X X H E H 


High voltage level 

Low voltage level 

Don't care 

High impedance (off) state 


AxXC=x 
iu wt tl 


ABSOLUTE MAXIMUM RATINGS $= (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER RATING 
Supply voltage range -0.5 to +7.0 


51047. Sa ee 
Voltage applied to output in High output state range 
[Curent appted’o ourputintowouputsiate —SSCS~“—~*~*‘“SSCSC“‘aRSCSCSC*C*dCia CS 


Storage temperature range -65 to +150 
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Multiplexer 54F253 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Fe 
Vn | Wiohioveliputvohage SSCS 
erie 
aaa 


Voc 
Vin 
Vit 
lo. 
Ta 


Pla | towlovelouputeurent ——SCSCSC~C~“~C~*” 
a Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 


| Min | | Max | 
Vou High-level output voltage Voc = Min, Vi = Max, Hiowe=-amA | 24 [| fv 
Voe= Min, Va = Max, Vn=Min,loo=Max | | 005 | oso |v 


|__| Inputctamp voltage | Veo Minni=i || 73 | 2 


Input current at maximum input 
vermmver | | [om | 


Tie _|eiahoverinputcarent | Ves=waxvicary |_| 1 | 2 | sa 
[i |Lowiovelinputcurent | Veo=Maxvinosv | | 24 | 06 | ma 


Off-state output current ; 

Off-state output current : 
J los____ | Short-circuit output current® Poca | 60 | 80 | 150 | mA 
Voo=Max [OE =S=h=GND_ | | 12 | 23 | ma 
OEn240Vih=S,=GND_ | | 14 | 23 | ma _| 


loc Supply current? (total) 
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Multiplexer 54F253 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


Ta = +25°C 
Veco = +5.0V 
C, = 50pF, R, = 500Q 


pin | Typ | Mex | 
ee 
[saa [meee [oe oe [oe 
potato le 

Lele 


t Output disable time Waveform 2 
PHZ from High level Waveform 3 
t Output disable time Waveform 3 
PLZ from Low level Waveform 4 


aoe 
For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Veg = 5.0V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. Icc is measured with outputs opened. 


AC WAVEFORMS 


if VOH 0.3V 


Vou 


Vor 


Waveform 2. 3-State Output Enable Time to High Level 


wevetorm.1. “Propegetion: Delay and Output Disable Time from High Level 


Data and Select to Output 


3.5V 


Os Wee 
VoL +0.3V 


YM 


Waveform 3. 3-State Output Enable Time to Low Level and 
Output Disable Time from Low Level 


NOTE: For all waveforms, Vy = 1.5V 
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Multiplexer 54F253 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


tw 
Va = 1.5V 
Test Circult for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 


TEST SWITCH INPUT PULSE CHARACTERISTICS 
teLz, closed Famil Rep. Rate | Pulse Width| t t 
tez closed y | Rep. Rate | Pulse Width | TLH 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table. 
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FEATURES 
e Multifunction capability 


¢ Non-inverting data path 
e 3-State outputs 
e See 54F258A for inverting version 


DESCRIPTION 

The 54F257A has four identical 2-input 
multiplexers with 3-State outputs which 
select 4 bits of data from two sources 
under control of a common Data Select 
input (S). The Ip inputs are selected when 
the Select input is Low and the |, inputs are 
selected when the Select input is High. 


54F257A 


Data Selector/Multiplexer — 


Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) 


Product Specification 


Data appears at the outputs in true (non- 
inverted) form from the selected outputs. 


The 54F257A is the logic implementation 
of a 4-pole, 2-position switch where the 
position of the switch is determined by the 
logic levels supplied to the Select input. 


Outputs are forced to a High impedance 
“off” state when the Output Enable input 
(OE) is High. All but one device must be in 
the High impedance state to avoid cur- 
rents exceeding the maximum ratings if 
outputs are tied together. Design of the 
output enable signals must ensure that 
there is no overlap when outputs of 
3-State devices are tied together. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Common select input 


Enable input (active Low) 
150/33 3.0mA/20mA 


ORDERING INFORMATION 


54F257A/BFA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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232 


10 14 «#13 


loa Ha lob Ib loc Ne lod Na 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Data Selector/Multiplexer 54F257A 


LOGIC DIAGRAM FUNCTION TABLE 


Sl a 


X X x (2) 
H Xx L L 
H 4 H H 
L L X L 
L H X H 


High voltage level 

Low voltage level 

Don't care 

High impedance (off) state 


Q*xO= 
iow ob ou 


For LLCC pin assignments, see JEDEC Standard No. 2 


ABSOLUTE MAXIMUM RATINGS § (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Supply voltage range | 
pi | inputcurrentrange CT 80to 0 | ma 

0 


Voltage applied to output in High output state range 


lz Current applied to output in Low output state Ss ee 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | 
| Voc | Supplyvolage sO 
|Viw_ | High-levelinputvotage 2 
| Vn | Lowlovelinputvotage 
tc | Inputclampeurent 
ae ae 

fe He) 

lon ae eee 
A ae 


Pig, | towiovelouputcurent SSCS 


m 


| +125 | °c 


Cc 
3 3/3 
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Data Selector/Multiplexer 54F257A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 


Vou High-level output voltage Voc = Min, Vit = Max, Hone =-3mA | 
Vin = Min 
Low-level output voltage Voc = Min, Vit = Max, Viy = Min, lo. = Max 


fom [Reema 
eee 
Ce 


flog | Short-circuit output current? 
Voc = Max 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5000 C_ = 50pF, R, = 5000 


teLy Propagation delay 
Ina» Inb to Yn Waveform 1 
teLy Propagation delay 
tezy Output enable time Waveform 2 
tpzi to High or Low level Waveform 3 
tpyz Output disable time Waveform 2 2.0 
teLz from High or Low Waveform 3 2.0 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. Attypical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. Measure Icg with all outputs open and inputs grounded. 


4 
ad 
Nn 


loc Supply current? (total) 
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Data Selector/Multiplexer _54F257A 


APPLICATIONS 


WORD A WORD B WORD E WORD F WORDG WORD R 


loa Ita lon Ib boc Ite lod hia loa N12 lob tb loc bie bod Nia 
OE ° 
54F257A 54F257A 


AC WAVEFORMS 


VM 


tpHz ellie Vou 0.3V 


VOH 
VM 
ov 


Waveform 2. 3-State Output Enable Time to High Level 


Waveform 1. Propagation Delay and Output Disable Time from High Level 


Data and Select to Output 


VM 


si ieee 
Vor +0.3V 


Waveform 3. 3-State Output Enable Time to Low Level and 
Output Disable Time from Low Level 


NOTE: For all waveforms, Vy = 1.5V 
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Data Selector/Multiplexer 54F257A 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


tw 
VM = 1.5V 
Test Circult for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 


TEST SWITCH INPUT PULSE CHARACTERISTICS 
tpiz, closed Rep. Rate | Pulse Width t t 
bz closed | Family | Rep. Rate | na_|_ tne 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table. 
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FEATURES 
e Multifunction capability 


e Non-inverting data path 
e 3-State outputs 


e See 54F257A for non-inverting 
version 


DESCRIPTION 

The 54F258A has four identical 2-input 
multiplexers with 3-State outputs which 
select 4 bits of data from two sources 
under control of a common Select input 
(S). The Ip, inputs are selected when the 
Select input is Low and the |,, inputs are 
selected when the Select input is High. 


D4F258A 


Data Selector/Multiplexer 


Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) 


Product Specification 


Data appears at the outputs in true 
(non-inverted) form from the selected 
outputs. 


The 54F258A is the logical implementa- 
tion of a 4-pole, 2-position switch where 
the position of the switch is determined by 
the logic level supplied to the Select input. 
Outputs are forced to a High impedance 
“off” state when the Output Enable input 
(OE) is high. All but one device must be in 
the High impedance state to avoid cur- 
rents exceeding the maximum ratings if 
outputs are tied together. Design of the 
output signals must ensure that there is no 
overlap when outputs of 3-State devices 
are tied together. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 


ee ec ce 
CS TO 
a 
PoE | enabeinpuaciveton) ——SSSCSCSC~SCS~sYC tn |e _ 


150/40 3.0ma/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION ~ LOGIC SYMBOL 


OE loa Ita lob lib loc Ne lod ha 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Data Selector/Multiplexer a 54F258A 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS OUTPUT 


High voltage level 

Low voltage level 

Don't care 

High impedance (off) state 


AXCO=X 
Tu "oa 


LLCC pin assignments, see JEDEC Standard No. 2 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER [RATING [UNIT 
sees [| Vv 
ra 


SYMBOL 
V 


. 8 


=< 


Voltage applied to output in High output state range -0.5 to +5.5 Vv 
Current applied to output in Low output state i ae 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER 


Tste 


Supply voltage 


< 
8 


= 


High-level input voltage 
Low-level input voltage 
Input clamp current 
High-level output current 
High-level output current 
lot Low-level output current 


Ta Operating free-air temperature range 


February 19, 1988 238 


Signetics Military Logic Products Product Specification 


Data Selector/Multiplexer 54F258A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 
High-level output voltage Voc = Min, Vi. = Max, 
Vig = Min 28 


Vou 
Voi Low-level output voltage Voc = Min, Vit = Max, Vin = Min, lo, = Max 
Vik 


Input clamp voltage Vec = Min, t) = lik 
Off-state output current 
High-level voltage applied Voc = Max, Vin = Min, Vo = 2.7V 
Off-state output current 
Low-level voltage applied Vec = Max, Vin = Min, Vo = 0.5V 


High-level input current Voc = Max, V, = 2.7V 
I Low-level input current Voc = Max, V, = 0.5V 
Short-circuit output current? 


loc 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


202, “Testing and Specifying FAST Logic.") 
SYMBOL PARAMETER 


C, = 50pF, R, = 5000 
tetH Propagation delay 
teLy Propagation delay . 
tezH Output enable time Waveform 2 4.0 
tpz- to High or Low level Waveform 3 4.0 
tpHz Output disable time Waveform 2 
tpiz from High or Low Waveform 3 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. At typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. loc is measured with all outputs open. 


Input current at maximum 
input voltage Voc = Max, V| = 7.0V 


ha 


Vec = +5.0V 
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Data Selector/Multiplexer 54F258A 


AC WAVEFORMS 


Vou 0.3V 
Vou 


ov 


Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 


Waveform 1. Propagation Delay 
Data and Select to Output 


Yn Vu 


Tie VoL +0.3V 


Waveform 3. 3-State Output Enable Time to Low Level and 
Output Disable Time from Low Level 


NOTE: For all waveforms, Vij = 1.5. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE TTHL(tf) TTLHitr) 
GENERATOR 


{TLH(tr) tTHL(tf) 


tw 
Vy = 1.5V 
Test Circult for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 


SWITCH INPUT PULSE CHARACTERISTICS 
teLz, closed Rep. Rate | Pulse Width| t t 
ba Ses [Family | Rep. Rate [Pulse Width| tn | tia_| 


DEFINITIONS: 

R; Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table. 
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FEATURES 


e¢ Combines demultiplexer and 8-bit 
latch 


¢ Serial-to-paralle! capability 


¢ Output from each storage bit 
available 


e Random (addressable) data entry 
e Easily expandable 
e Common Clear input 


e Useful as a 1-of-8 active High 
decoder 


54F259 
Latch 


8-Bit Addressable Latch 
Product Specification 


DESCRIPTION 

The 54F259 addressable latch has four 
distinct modes of operation that are select- 
able by controlling the Master Reset and 
Enable inputs (see Function Table). In the 
addressable latch mode, data at the Data 
(D) inputs is written into the addressed 
latches. The addressed latches will follow 
the Data input with all unaddressed 
latches remaining in their previous states. 
In the store mode, all latches remain in 
theirprevious states and are unaffected by 
the Data or Address inputs. 


To eliminate the possibility of entering er- 
roneous data in the latches, the enable 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee ee ce 
PARE | Masterosen nabisinpats————SSSCSCSC~—~S—it 

[rate | Adeesimputs SS SSSCSCSC~CSC~C~S nn 
Po etait SSS tc. | atm 
[o9-@ | oupats_ ses | 


1.0/1.0 20nA/0.6mA 


should be held High (inactive) while the 
address lines are changing. In the 1-of-8 
decoding or demultiplexing mode (MR = E 
= Low), addressed outputs will follow the 
level of the D inputs, with all other outputs 
Low. Inthe Master Reset mode, alloutputs 
are Low and unaffected by the Address 
and Data inputs. 


ORDERING INFORMATION 


DESCRIPTION 
16-Pin Ceramic DIP 
20-Pin Ceramic LLCC 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Latch 54F259 


LOGIC DIAGRAM 


Eo 
(14) (13) 


td ian 


(5) 
* Qo Q, 


MODE SELECT — FUNCTION TABLE 
OPERATING MODE INPUTS 


| INPUTS 
MRI E [> [ATA [A | @ | 
Cae ee 


L 
‘ H L L 
Demultiplexer d L H L 
(active High decoder ‘ ‘ : : : . 
when D =H . . : : : ‘ 
d H H L 


amma Pete tee eae pete t epee 


Ac uressable latch 


High voltage level steady state. 

Low voltage level steady state. 

Don't care. 

High or Low data one set-up time prior to the Low-to-High Enable transition. 

= Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 


QNaxrmz 
totouon 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


ri] tnputeurenteange SSCs mY 
es 
°C 


Current applied to output in Low output state ary eae 
Storage temperature range -65 to +150 fF 9G 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


vu | Wiatovelinpuivenage——SSCSCS~S~S 2 
eB 
eal 
= 


High-level output current 
Low-level output current 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc = Min, Vi_ = Max, lon = Max, Viq = Min 
Low-level output voltage Voc = Min, Vit = Max, lop = Max, Viy = Min 2, | 
Input clamp voltage Voc = Min, h = Ix Rae 
Input current at 
High-level input current Vec = Max, V| = 2.7V a 


Low-level input current Voc = Max, Vi = 0.5V 


Supply current (total) Voc = Max 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = 425°C Ta = -55°C to +125°C 
Vee = +5.0V Veco = +5.0V + 10% 
Cy = 50pF, R, = 500Q C, = 50pF, R, = 500Q 
, | Typ | Mex | Min | Max | 


| Min _| 
elele[s | & 
[ee [eee | 
a 
ne [BR [ mea 
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Latch 54F259 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


ts(H) Setup time, Highorlow — 

th(H} Hold time, High or Low 
DtoE Waveform 5 
ie 
| 75 


MAR pulse width 
NOTES: 
1 


. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. The Address to Enable setup time is the time before the High-to-Low Enable transition that the Address must be stable so that the correct 
latch is addressed and the other latches are not affected. 

5. The Address to Enable hold time is the time after the Low-to-High Enable transition that the Address must be stable so that the correct latch 
is addressed and the other latches are not affected. 


TEST CONDITIONS LIMITS UNIT 
Ta = +25°C Ta = -55°C to +125°C 
Voc = +5.0V Vec = +5.0V + 10% 


C. =50pF,R,=500Q | C,=50pF,R, =500Q 
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AC WAVEFORMS 


Waveform 1. Propagation Delay Enable to 
Output and Enable Pulse Width 


Waveform 4. Master Reset to Output Delay and 
Master Reset Pulse Width 


ADDRESS STABLE 


Waveform 5. Data Setup and Hold Times Waveform 6. Address Setup and Hold Times 


NOTE: For all waveforms, Viy = 1.5V 
The shaded areas Indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORM 


2.7V 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 
Test Circult for Totem-Pole Outputs 


Vig = 1.5V 
Input Pulse Definition 
DEFINITIONS: 


R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
C, = Load capacitance includes jig and probe capacitance; see | Pulse Width | 
5 AC Characteristics for value. Family Pulse Width 
7 = Termination resistance should be equal to Zour of pulse 54F | 1MHz | — S00ns_| <25ns | <2.5ns 
Mie | ser | tMie | s2sns_| <2ns | 


Vx Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 
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FEATURES DESCRIPTION ORDERING INFORMATION 


e Synchronous counting and loading The 54F269 is afully synchronous 8-stage DESCRIPTION ORDER CODE 
f up/down counter featuring a preset capa- - 
oc BUDE lgokahiced catty <apanility bility for programmable operation, carry [24Pin Ceramic DIP S4F269/BLA 
24-Pin CeramicFlatPack | 54F269/BKA 


¢ Count frequency 115MHz typ lookahead for easy cascading and a U/D 
¢ Supply current 95mA typ input to control the direction of counting. | 28-Pin Ceramic LLCC 


All state changes, whether in counting or 
parallel loading, are initiated by the rising 
edge of the clock. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ppm | _tesemrin | ety | oat | 
a a 
a 
Fut | UpDowncountsonsolinpst__ te | 
oer | count enable paralelingut (acon) Stn ena _| 


CET 


NOTE: One (1.0) FAST Unit Load is defined as: 20/A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION . LLCC PIN CONFIGURATION LOGIC SYMBOL 


23 22 21 20 18 16 17 15 


Po Py P2 Pz Pa Ps Pe P7 


CP ag Gy Q G3 Gy Os Og Q7 


23 4 5 6 8 9 10 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
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8-Bit Counter _ | 54F269 


LOGIC DIAGRAM 


oC] 


DETAIL A 
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8-Bit Counter 54F269 


FUNCTION TABLE 


eee os ee 
Parallel load L 
pes edad 
ae 


ae 
xX 
X 


[San Bown |) 


(a) 
H 


High voltage level steady state. 

High voltage level one set-up time prior to the Low-to-High clock transition. 

Low voltage level steady state. ; 

Low voltage level one set-up time prior to the Low-to-High clock transition. 

Don't care. 

Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition. 
_Low-to-High clock transition 


The TC is Low when TET is Low and the counter is at Terminal Count. Terminal Count Up is with all Q, outputs High and Terminal Count 
Down is with all Qn outputs Low. 


pla xKorss 


~ 
ou 
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8-Bit Counter 54F269 


TIMING DIAGRAM 


3 1 
1253 1254 255 O 1 2 O 255 254 253 


— 
Gap «COUNT UP INHIBIT COUNT DOWN 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 
Supply voltage range 

Vv 

Vo 


vi | tnputvotagarange —SSSCSC~C~‘“—SCS*~—“‘—‘“‘sS*C*~*~‘“‘~*S*S*S*S*~dCSC~C~‘t WO C*SC 
ri | tnputcurentrange —SSSSCSCSCSCSS~idSCSCC CYC 
[Vo | Votageappied to ouputin righ ouputettorange ———SSC~C*~“<~« TOs SC«?C 
Fo | curentappliedio uiputinLowouputetato———SSCS~C~“~*~‘“~‘“rSC“‘ OSSCSCSC*dSCm 
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RECOMMENDED OPERATING CONDITIONS 


SYMBOL UNIT 


| mA 
| mA 
pane est 


lo | Low-level output current 
iT | Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 
vor__[ Habitat Wecomevaete | 2s || 
OL 


V Voc = Min, Vit = Max, 
lo. = Max, Viy = Min 


Input clamp voltage 
Input current at maximum input voltage 
High-level input current 
Low-level intput current 
Short-circuit output current? 


U/D = GND, P,=4.5V, 
Supply current (total) CP=T , Outputs Open 


Vec 
Vi 
Vit 
low 
Ta 
Low-level output voltage 


U/D = GND, CP=T 
Outputs Open 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


202, “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER 


TEST CONDITIONS 
[tuax | Maximum clock frequency | Waveform | too | 1s [| asf Me 
tpLy Propagation delay Waveform 1 3.5 9.0 3.5 10.0 
toPHL CP to Q, (Load) PE = Low 4.0 8.5 4.0 9.0 
teLy Propagation delay Waveform 1 5.5 8.0 
tPHL CP to Q, (Count) PE = High 7.5 10.5 
x [eee [wees es [ee 
PHL lo . 
tei Propagation delay 6.5 10.5 
teLy Propagation delay 75 10.0 
U/D to TT aca 7.0 11.0 
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LIMITS UNIT 
Ta = -55°C to +125°C 


Ta = +25°C 


Vec = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, Ry = 500Q 
| Min | Typ _[ Max | Min | Max | 
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8-Bit Counter 54F269 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = 425°C Ta = 55°C to +125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, R, = 5000 


t,(H) Setup time, High or Low 
P, to CP Waveform 4 
ti(H) Hold time, High or Low 
P, to CP Waveform 4 
t,(H) Set-up time, High or Low 
PE to CP Waveform 4 
ty( H) Hold time, High or Low 
PE to CP Waveform 4 
t,(H) Set-up time, High or Low 
th(H) Hold time, High or Low 
tL) TET, CEP to CP Wevetonn:s 
t,(H) Set-up time, High or Low 4 
U/D to CP Waveform 6 ; 
t,(H) Hold time, High or Low 
U/D to CP Waveform 6 
ty(H) Clock pulse width 
ty(L) High or Low Waveform 1 

NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. Alltypical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 


4. When testing devices to the functional table specified refer to the ‘Recommended Operating Conditions’ section of Application Note 202, 
"Testing and Specifying FAST Logic”. 


an 
ao 
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AC WAVEFORMS 


CET 7) VM 
cp 
‘PHL ‘PLH 
Vou 
Te VM Vu 
VOH Vv 
Q, and TT VM Ym = 
Vou 
Waveform 1. Clock to Output Delays and Clock Waveform 2. Propagation Delays CET Input to 
Pulse Width Terminal Count Output 
DATA 
STABLE 
uD VM 
‘PHL 'PLH 
Vou 
TT Vu Vu ; 
VoL 
Waveform 3. Propagation Delays U/D Control to Waveform 4. Parallel Data and Parallel Enable Set-up 
Terminal Count Output and Hold Times 


Vou You 
Q, COUNT NO CHANGE Qn stele rar 


VoL VoL 


Waveform 5. Count Enable Set-Up and Hold Times Waveform 6. Up/Down Control Set-Up and Hold Times 


NOTE: For all waveforms, Vij = 1.5V 
The shaded areas indicate when the input Is permitted to change for predictable output performance, 
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TEST CIRCUIT AND WAVEFORM 


THLth 


PULSE 
GENERATOR 


TLHKtr) 


tw 
Test Circuit for Totem-Pole Outputs 


DEFINITIONS: 
R,_ = Load Resistor; see AC Characteristics for value. Input Pulse Definition 
C, = Load capacitance includes jig and probe capacitance; see 


AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
R Termination resistance should be equal to of pulse 
aise Rep. Rate [Puls wish] tn | tm 


Vi = 1.5V 


generators. 


Vx Unclocked pins must be held at: <0.8V; >2.7V or open per esa 
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DESCRIPTION 

The 54F273 has eight edge-triggered 
D-type flip-flops with individual D inputs 
and Q outputs. The common buffered 
Clock (CP)) and Master Reset (MR) inputs 
load and reset (clear) all flip-flops simulta- 
neously. 


The register is fully edge-triggered. The 
state of each D input, one setup time be- 
fore the Low-to-High clock transition, is 
transferred to the corresponding flip-flop’s 
Q output. 


All outputs will be forced Low indepen- 
dently of Clock or Data inputs by a Low 
voltage leve! on the MR input. The device 


54F273 
Flip-Flop 


Octal D Flip-Flop 
Product Specification 


is useful for applications where the true 
output only is required and the Clock and 
Master Reset are common to all storage 
elements. 


FEATURES 

e High-lmpedance NPN base inputs 
for reduced loading (20,A In Low 
and High states) 

e Ideal buffer for MOS microproces- — 
sor or memory 

e Eight edge-triggered D-type 
flip-flops 

e Buffered common Clock 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Data outputs 


a ZOuAOHA 
‘wR Master Reset (active-Low) 
Clock Pulse input (active rising edge) 


1.0/0.033 20pA/20pnA 
1.0/0.033 20pA/20,,A 
50/33 1.0mA/20mA 


e Buffered, asynchronous Master 
Reset 


e See 54F377 for Clock Enable 
version 


e See 54F373 for transparent latch 
version 


e See 54F374 for 3-State version 


ORDERING INFORMATION 


20-Pin Ceramic LLCC 


LOAD VALUE 
HIGH/LOW 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20:A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC Pin Assignments, see JEDEC Standard No. 2 


June 7, 1988 


LOGIC SYMBOL 


Voc = Pin 20 
GND = Pin 10 


255 


For LLCC Pin Assignments, see JEDEC Standard No. 2 
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Flip-Flop ay _  . §4F273 


LOGIC DIAGRAM 


For LLCC pin assignments, see JEDEC Standard No. 2 


FUNCTION TABLE 


OPERATING MODE INPUTS OUTPUTS 

Reset (clear) 
ae et) ee 
Load "0" el eae 

High voltage level steady state 

High voltage level one setup time prior to the High-to-Low Clock transition 

Low voltage level steady state : 


Low voltage level one setup time prior to the High-to-Low Clock transition 
Don't care 


Low-to-High Clock transition 


Pe ea ev 


27xKTrSsSTt 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


fsmeoc[SSSCSPARAMETER CRATING 
ri teputcurenteange SSCS es dm 
fice A 

°C 


Current applied to output in Low output state a 
Storage temperature range . -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


| Cain [Nom 
[Vox__| Siepbywotage—SSSCSC~“—~SCSC~“—S*S~—“‘—sS*S*sS*S~“—CSsS~S ass 
[Vi | Hiahievelinputvotage ——S—SSCSC~“~S~—“—C—*S~CS~CS~“—~S~Ss~S~s 
[Vi | Lowiovelinputvotage SSC‘ 
Mie | inputcampeurent SSCS 8 
ie oe | 
ae al 
es 


High-level output current 
Low-level output current 


Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 


High-level WR & CP inputs? | Vij = 4.5V, Vy =0.0V | Voo=Min, 


ral 
ine | inpatourentat mairuminputvetigs | _Vog= Man vierow” [|_| 
= Mas. Vi canes ae 

Tes | Sher-crastouputcunent [| _—Vep=max_——=«T | 
Led 

Ds 


loc Supply current5 Voc = Max, V = 4.5V 
(total) Voc = Max, Vj = 0.0V 


Ta = +25°C 


High-level input current Voc = Max, V) = 2.7V? 


Ta = -55°C to 4125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 500Q C_ = 50pF, R, = 500Q 


| Min [typ | Max [Min | Max | 
[fuax | Maximum clock frequency | Waveform | 190 | 145 | | 1108 


tpLH Propagation delay 4.0 7.6 11.5 


MHz 
| teu. | -PropagationdelayMRtoQ,| _—Waveform2,_—s—s | 45 | 70 | 95 | 30 | 120 | ns__| 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C 
Voc = +5.0V 
Cy = SOpF, Ri = 500Q 


t,(H) Setup time, High or Low 
t,(L) Dn, to CP 


ty(H) Hold time, High or Low 
D,, to CP Waveform 3 
| tee __ | Recovery time WR to CP 


tw(H) Clock pulse width 
ti) High or Low Waveform 1 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under Recommended Operating Conditions for the applicable type, 

and Function Table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. To reduce the effect of external noise during test. 

4. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests log tests should be performed last. 

. Measure Icg after a momentary ground, then 4.5V applied to clock with all outputs open and 4.5V applied to the Master Reset input. 

. This parameter is guaranteed, but not tested. 

. All input 24.5V except as noted. 


NOOO 
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AC WAVEFORMS 


VoL 


Waveform 1. Clock to Output Waveform 2. Master Reset Pulse Width, Master Reset to 


Delays and Clock Pulse Width : Output Delay and Master Reset to Clock Recovery Time 


Waveform 3. Data Setup and Hold Times 


NOTE: For all waveforms Vij = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance, 


TEST CIRCUITS AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE ‘THL(th ‘TLH(tr) 
GENERATOR 


TTLH(tr) TTHLAh 


tw 


Test Circuit for Totem-Pole Outputs 


Vu= 1.5V 


input Pulse Definition 


DEFINITIONS: 
R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
C, = Load capacitance includes jig and probe capacitance; see | Rep. Rate | [Pulse Width | try | 
p. Rate | Pulse Width try tHL 


AC Characteristics for value. 


Rr Termination resistance should be equal to Zqur of pulse | saF | iMHz | S00ns_ | <25ns | <2.5ns | 
generators. 


Vx Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 
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FEATURES 

¢ High-impedance NPN base inputs 
for reduced loading (20,A In Low 
and High states) 


¢ Buffered Inputs — one normalized 
load 


e Word length easily expanded by 
cascading 


DESCRIPTION 

The 54F280A, 54F280B are 9-bit parity 
generators or checkers commonly used to 
detect errors in high-speed data transmis- 
sion or data retrieval systems. Both Even 
and Odd parity outputs are available for 
generating or checking even or odd parity 
on up to 9 bits. 


54F280A, 54F280B 


Parity Generator Checker 


9-Bit Odd/Even Parity Generator/Checker 


Product Specification 


The Even parity output (_) is High when 
an even number of Data inputs (Ip - Ig) are 
High. The odd parity output (Xo) is High 
when an odd number of Data inputs are 
High. 

Expansion to larger word sizes is accom- 
plished by tying the Even outputs (Z¢) of 
up to nine parallel devices to the Data in- 
puts of the final stage. This expansion 
scheme allows an 81-bit data word to be 
checked in less than 25ns with the 
54F280A, 54F280B. 


The 54F280B is a speed enhanced 
version with better tp,y to tp. matching. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 
100068 ZuNOnA 


ORDERING INFORMATION 


14-Pin Ceramic LLCC 


1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


March 8, 1990 


LOGIC SYMBOL 
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8 9 10 11 12 13 1 


lb ty Ig Ig ly 


24 


Is Ig I7 Ip 


For LLCC pin assignments, see JEDEC Standard No. 2 


853-0244 99076 


Military Logic Products Product Specification 


Parity Generator Checker i | 54F280A, 54F280B 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS OUTPUTS 
Number of High Data IE Zo 
Inputs (Io - Ig) 


[Odd—1,3,5,7.9 | t | H_| 
H = High voltage level 
L = Low voltage level 


V 


For LLCC pin assignments, see JEDEC Standard No. 2 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER 


Supply voltage range 
Input voltage range 
|__| input current range 
Voltage applied to output in High output state range 
flo a 


Current applied to output in Low output state 


85 to +150 


Storage temperature range 


SYMBOL PARAMETER ; 
Low-level input voltage 
Low-level output current 


RECOMMENDED OPERATING CONDITIONS 

in [Nom | 
Wes | Suppiyvonage—SOCSCSC—~—CSCSCS ts sc 
Var | Hohvelinpuivonage ———SOSCSC~C~“~S*S*~“‘S*S*S*~“~sC 
i ae (eae 
Pion | Hghievelouputeurent ——SSSCSC~—~—“‘“—sS*S*~*~‘“~S~sSCSC~iYSCtCS 
ra ea 
fie Goacng near mieten Se 
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Parity Generator Checker 54F280A, 54F280B 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 

Vou High-level output voltage Me a ae he Nee ea 
VoL Low-level output voltage “ge a pel Ma © ye 
Vik 
i 

cc 


Low-level input current Voc = Max, V; = 0.5V 
Short-circuit output current? Voc = Max, Vo = 0.0V 


LV | Input clamp voltage Vec = Min, |) = lix 
iiss 4 High-level input current Voc = Max, V, = 2.7V 


| Min 
A 
| Inputcurrent atmaximum inputveliage | Voo=O.0V,Viz70v_ | 
| 80 
f= 


Supply current* (total) 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS LIMITS — 54F280A 
Ta = +25°C Ty = 85°C to 4125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C_ = 50pF, R, = 5002 


teLy Propagation delay 
teu, Io Ig to De Waveform 1, 2 
teLy Propagation delay 
ten. I~ Ig to Eo Waveform 1, 2 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C Ta = -55°C to +125°C 
Veco = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5000 


teLy Propagation delay 
tPHL Ip - Ig to Le 
teLy Propagation delay 
tPHL Ip - Ig to Lp 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Veg = SV, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing !og, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Ios tests should be performed last. 

4. log is measured with all outputs open. 
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Parity Generator Checker 54F280A, 54F280B 


AC WAVEFORMS 


XE, Xo 


Waveform 2. Waveform for Non-Inverting Outputs 


NOTE: Vy = 1.5V 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


Test Circult for Totem-Pole Outputs 
Vu= 1.5V 


Input Pulse Definition 


DEFINITIONS: 
RL = Load Resistor; see AC Characteristics for value. 


Cy = Load capacitance includes jig and probe capaci- | Family | Rep. Rate | Pulse Width 
tance; see AC Characteristics for value. ; 
Rr Termination resistance should be equal to Zour of 

pulse generators. 


Vx Unclocked pins must be held at: <0.8V; >2.7V or 
open per FunctionTable. 
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FEATURES 


® Common parallel I/O for reduced pin 
count 


© Additional serial inputs and outputs 
for expansion 


®Four operating modes; Shift left, 
shift right, load and store 


®3-State outputs for bus-orlented 
applications 


54F299 
Register 


8-Input Universal Shift/Storage Register (3-State) 


Product Specification 


DESCRIPTION 

The 54F299 is an 8-bit universal shift/sto- 
rage register with 3-State outputs. Four 
modes of operation are possible: hold 
(store), shift left, shift right and load data. 
The parallel load inputs and flip-flop out- 
puts are multiplexed to reduce the total 
number of package pins. Additional out- 
puts are provided for flip-flops Qo and Q7to 
allow easy serial cascading. A separate 
active-Low Master Reset is used to reset 
the register. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


prs | tesommron | ty | 
| DSp___| Serial data inputforright shit, | aA. _| 
[SoS | Modoselectinpus—SSCSC~SCSCS~CSSC*t RAO 
IR Asynchronous MasierRosotinput————SSSCS~SCS~STSCi YS _| 
OE, OE, | Ouputenableinput Activ Low ——SSSSCS~SCSCS~CSt UO | 
3-State parallel outputs 150/33 3.0mA/20mA 


[QoQ | Seriatoutputs 5083 1.0mA/20mA 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20/A in the High State and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see Jedec Standard No. 2 


January 18, 1990 


LOGIC SYMBOL 


Voc = Pin 20 
GND = Pin 10 
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Qg Q7 DSo DS7 


O04 


04 
Oo WO, 


For LLCC pin assignments, see Jedec Standard No. 2 
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Register 


54F299 


The 54F299 contains eight edge-triggered 
D-type flip-flops and the interstage logic neces- 
sary to perform synchronous shift left, shift 
right, parallel load and hold operations. the type 
of operation is determined by So and Sj, as 
shownin the Function Table. All flip-flop outputs 
arebrought out through 3-State buffers to sepa- 
rate I/O pins that also serve as data inputs inthe 


LOGIC DIAGRAM 


parallel load mode. Qo and Q7 are also brought 
out on other pins for expansion in serial shifting 
of longer words. 


A Low signal on MR overrides the Select and 
CP inputs and resets the flip-flops. All other 
state changes are initiated by the nsing edge of 
the clock. Inputs can change when the clock is 
in either state provided only that the recom- 


“ll 


ia 
| 


= High voltage level 
= Low voltage level 
= Don'tcare 


= Low-to-High clock transition 


Sete Nee eee 


ah 


iL 


re 


a 


ik 


OPERATING MODE 


Asynchronous Reset; Qo - Q7 = Low 
Parallel load; 1/0, > Qh 


mended set-up and hold times, relative to the 
rising edge of CP, are observed. 


AHigh signal on either OE, or OE1 disables the 
3-State buffers and puts the I/O pins in the high 
impedance state. In this condition the shift, 
hold, load and reset operations can still occur. 
The 3-State buffers are also disabled by High 
signals on both Sg and S, ‘in preparation for a 
parallel load operation. 


Shift right; DSp > Qo, Qo — Q;, ete. 
Shift left; DS7 + Q7, Q7 > Qe, ete. 


Outputs Disabled 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


Supply voltage range -0.5 to +7.0 
Input voltage range -0.5 to +7.0 


-30 to +5 


January 18, 1990 
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RECOMMENDED OPERATING CONDITIONS 


fea Input clamp current 


High-level output current 
rll ates IO 
| vo, [|| 2 | 


[Ta | Operating ree-airtemperaturerange 8 | te | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
ee 


High-level output voltage | Qo, Qz | Q? Voc = Min, Vi = Max | lon=-tmA | 25 [| 
VO, Vi = Min pace en eed al 
low=-tma_| 25 | 34 | | v_ | 
| Vo. | Low-leveloutputvoltage | Voc = Min, Vu=Maxito.=Max,Vin=Min | | 35 | so [ Vv _ | 
Vx _|inputctampvotage it Meo Mini=k | Cid or | ne | 
Input currentat maximum | others | = Voo=OV.Miz7ov_ | | | 0 |_| 
input voltage | YO, | Voo=Maxvi-ssv | ||| 
A 
ae Low-level input current Voc = Max, V; = 0.5V a ee 
pf 04 | 06 | mA 


j Off-state output current Me) 
paint High-level voltage iy Voc = Max, Vj = 2.7V 
ah applied omy 
loz Off-state output current VOn 
Law-level voltage applied | only Vec = Max, Vi = 0.5V 
Flos | Short-circuit output current? Voc = Max, Vo = 0.0V | -60 | 
—— 


Voc = Max 


| Ieoz | 


Supply current (total) 
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Register 54F299 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C 
Vec = +5.0V 
C,, = 50pF, R, = 500Q 


Maximum clock frequency | Waveform | 85 | 115 | 

Sn Ee ae cD 

a Ee 

< car 
Pe [oe 
: 0.0 


Propagation delay ; 

t Waveform 2 

PHL WR to 1/0, ayelolm 

tezH Output Enable time Waveform 4 3. 
tezL Sn. to I/O, Waveform 5 4. 
toyz Output Disable time Waveform 4 2. 
Sn, < 


teiz to 1/0, Waveform 5 


AC SETUP REQUIREMENTS 
SYMBOL PARAMETER TEST CONDITIONS 


Ta = +25°C 
Vec = +5.0V 
C, = 50pF, R, = 500Q 


| Storsrwce ort 70 
ti) | eee | wats |g 
ii) [iewbawasicee” | wows | 38 
MY [HSeeee Bere | wewoms 8 
[oP Pusewaah | Wass [ 40 | 
Pao 

P40 


ti) | Puso with Low 
Recovery time, MR to GP 

NOTES: 

1. 


For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. Guaranteed and not tested parameter. 
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Register 54F299 


AC WAVEFORMS 


Vou 
VM Qo, 27, VOn VM 
Vou 


Vou 
Qo, Q7, VOn, VM 


VoL 


Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Master Reset Pulse Width, Master Reset to 
Clock Widths and Maximum Clock Frequency Output Delay and Master Reset to Clock Recovery Time. 


Sp, $1, VOp 


The shaded areas indicate when the Input is permitted to 
change for predictable output performance. 


Waveform 3. Data and Select Setup and Hold Times Waveform 4. 3-State Output Enable Time to High Level 


and Output Disable Time from High Level 


VoL +0.3V 


Waveform 5. 3-State Output Enable Time to Low Level and Output 
Disabie Time from Low Level 


NOTE: Viy = 1.5V 
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Register 54F299 


TEST CIRCUIT AND WAVEFORM 
NEGATIVE 
PULSE 
PULSE 
GENERATOR 
tw 


Test Circuit for 3-State Outputs and VM = 1.5V 
Open Collector Outputs Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 


SWITCH POSITION 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 
e Shifts 4 bits of data to 0, 1, 2,3 places 
under control of two select lines 


e 3-State outputs for bus organized 
systems 


DESCRIPTION 

The 54F350 is a combination logic circuit 
that shifts a 4-bit word from 0 to 3 places. 
No clocking is required as with shift 
registers, 


The 54F350 can be used to shift any num- 
ber of bits any number of places up or 


54F350 
Shifter 


4-Bit Shifter (3-State) 
Product Specification 


down by suitable interconnection. Shifting 

can be: 

1. Logical — with logic zeros filled in at 
either end of the shifting field. 


2. Arithmetic — where the sign bit is 
extended during a shift down. 


3. End around — where the data word 
forms a continuous loop. 


The 3-State outputs are useful for bus in- 
terface applications or expansion to alarg- 
er number of shift positions in end around 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee ee 
a } 

Pale | Datainpus SSS |e. _| 
a 0 


1.0/2.0 20,A/1.2mA 


shifting. The active Low Output Enable 
(OE) input controls the state of the out- 
puts. The outputs are in the High imped- 
ance “off” state when OE is High, and they 
are active when OE is Low. 


ORDERING INFORMATION 


20-Pin Ceramic LLCC 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High State and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


June 19, 1987 


LOGIC SYMBOL 
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For LLCC pin assignments, see JEDEC Standard No. 2 
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Shifter . 54F350 


LOGIC DIAGRAM 


So vE 
(10) | (13) 


H = High voltage level 

L = Low voltage level 

X = Don'tcare 

Z = High-impedance (OFF) state 

D, = High or Low state of referenced |, input 
LOGIC EQUATIONS 


* lo +So° 54-14 +59° Sy - be +Sq° Sy <1 
+1, 489° 54-19 450° Sy Ly +So- Syke 


“hk + 89° 5° by +S Sy - ly +8y- Sy - by 
+ Ip +S9-54- be +5q-Sy +h +So-Sy-b 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER 
Supply voltage range 
Input voltage range 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


ves | Suppiyvotags——SSSCSCS—SCSCSC‘“‘~*~*S 
ed 
fies 
isa 


Voo | 45 
Vin High-level input voltage | 20 | 
Low-level input voltage i. 
fix __| Inputclamp current test 
lone" High-level output current ae 
High-level output current Ned 
Low-level output current a ae ee ee 
Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 
| Min | Typ? | Max | 


Vin = Min low=-tma | 25 | | | Vv 
Voo=Min, Vi.=Max.lo.=Max,Vin=Min | | 035 | 050 | Vv 
In 
ce 


Inputcurentatmaximumnputvotage | Veo=Maxazev |_| | 100] wa 
[righevelinputcurent | Vep=Max vin2v || 1 | 20 | sa 
[Low-levelinputcurent | Vep= Max inosv |_| 08 | 12 | ma 


Off-state output current, 


eee [Moorman vareminvonoey | | 2 | | ma _| 
|Short-circuitoutputcurrent® | cc =Max,Vo=0.0V | -60_| 90 | -150 | mA 
re ee 
lect Voc = Max ae ee ee 


Supply current? (total) 
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Shifter 54F350 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.” 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, R, = 5002 
[Min [ Typ | Max | Min | Max | 


tPLH Propagation delay = 


8 
5 
tezy Output enable time to Waveform 2 5.0 7.0 
tez, High or Low level Waveform 3 7.0 9.0 
teuz Output disable time from Waveform 2 2.0 
tpLz High or Low level Waveform 3 2.0 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type 
and function table for operating mode. . 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 


APPLICATIONS 


8 9 10 11 12 13 14 15 


1.3 bg ba lo ty la Ig 


LLNo shift 

LH Shift end around 1 

HL Shift end around 2 
H H Shift end around 3 
LL Shift end around 4 

LH Shift end around 5 
HL Shift end around 6 
H H Shift end around 7 


L 
L 
L 
L 
H 
H 
H 
H 


8-Bit End Around Shift 0, 1, 2, 3, 4, 5, 6, 7 Places 
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Shifter 


54F350 


APPLICATIONS (Continued) 


Ig lett hy lz Is 
s 


H No change 


APPLICATIONS (Continued) 


12 11 10 9 


tg loti lok 


So 

L No shift 

H Shift 1 place 
L Shift 2 places 
H Shift 3 places 
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le b 


b3 lots to ty l2 Ig 


13-Bit Two’s Complement Scaler 


loa letly to hh le b 
St 


16-Bit Shift Up 0, 1, 2, or 3 Places 
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Shifter 54F350 


AC WAVEFORMS 


a Vou 0.3V 


ov 


Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 


Waveform 1. Propagation Delay 
Data and Select to Output © 


3.5V 


“Te Voi +0.3V 


Waveform 3. 3-State Output Enable Time to Low Level and 
Output Disable Time from Low Level 


NOTE: For all waveforms, Vy = 1.5V 


TEST CIRCUIT AND WAVEFORM 
PULSE 
GENERATOR 


: : Vy = 1.5V 
Test Circuit for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 
[ror ruisconanacrensnes | 
[st [sic [stone | sans | ane | 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 

Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table. 
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Hex Buffer/Driver (3-State) 
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FEATURES FUNCTION TABLE ORDERING INFORMATION 


e High-impedance NPN base inputs for INPUTS OUTPUTS DESCRIPTION ORDER CODE 
reduced loading (20,4 In Low and [OE [1 | Ya | |TePinceramicbip | S4FS67/BEA 


High states 
16-Pin Ceramic FlatPack {| 54F367/BFA 
e 3-State buffer outputs sink 48mA 50-Pin' Céramie LEGS SAFS67/BDA 
e High-speed 


H 
e Bus oriented L 
X 


High voltage level 

Low voltage level 

Don't care 

(Z)= High impedance (off) state 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ea 
3-State output enable input (active Low) 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffer/Driver 54F367 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Vex | Supeyvotagerenge ——SSSCSCSC~C~CSCSCSCt Sed 
Ti putvotgorange SS SSCSC~idC ro 
ry | pateurentrange de 
[vo | Voge applied to oupatin High ouput saierange——~=SC~*~“‘“‘*~‘“dSC*‘“‘“‘ SSC 
Tio | Current apptiodto output Lowoutstto ——=—SSSSCSCSC~“‘“~irCSC“‘*‘sSCSCSC*C*‘“dtCi CS 
ea ae TC 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 
Vcc Supply voltage 


Voc 

Vi High-level input voltage 
Vi 

lou 


ai 
Pasa 
[ve | towiovelinpuvotage SSCS 
Tix | inputcampeuren SSCS 
Pia | Hiahevelouputcuren ——SSSCSC~—CSCSC~—CSCSCSCSCSCSSCCSd 
Fieve | Hohevelouputeurent ———SSSCSCSC~—~—S—S—SsSCCSd 
Paws | Hioheveloutputcurent SSS id 
a 
ty | Oporntngfr-ak ompersiwerange 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 


High-level output voltage Vit = Max, Hone =-3mA | 4 | 
Viq = Min lous=-12mA | 2.0 | 

Pv [npitcmpvotage Mewes |_| 
[Ia | Inputcurrentatmaximum input voltage | Veo =0.0V.Vi=70v | 
[ius | High-ovelinputcurent | Voc = Max Vi=27V | 
|__| Lowevelinputeurrent_ | Voc = Mas Vi=0SV | 
| -100_ | 

| 

Za 

aa 


ors | 2 |v 


H 
L 
-1 
Off-state output current, 
High-level voltage applied Vec = Max, Vin = Min, Vo = 2.7V 
Off-state output current, 
Low-level voltage applied Voc = Max, Vin = Min, Vo = 0.5V 2 


I 
lo 
lo 


Iocu 
Ico Vee = Max 
Iocz 


a |e | m_| 
Fa er Ta 


Supply current (total) 
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Buffer/Driver 54F367 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.” 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C 
Vec = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 500Q C, = 50pF, R, = 5000 


tpLH Propagation delay 
teHL I, to Yn 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Ios tests should be performed last. 


AC WAVEFORMS 


Waveform 1. For Non-Inverting Outputs 


tee Vou -0.3V 3.5V 


a Be VoL +0.3V 


Waveform 2. 3-State Output Enable time to High level and Waveform 3. 3-State Output Enable Time to Low Level 
Output Disable time from High level and Output Disable Time from Low Level 


NOTE: For all waveforms, Vij = 1.5V 
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Buffer/Driver | 54F367 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 
Vi = 1.5V 
Test Circuit for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 


INPUT PULSE CHARACTERISTICS 
ZL. . 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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54F373, 54F374 
Latches/Flip-Flops 


Signetics 


54F373 Octal Transparent Latch (3-State) 
54F374 Octal D Flip-Flop (3-State) 


Military FAST Products Product Specification 
FEATURES The two sections of the device are con- ORDERING INFORMATION 
e 8-bit transparent latch — 54F373 trolled independently by Enable (E) and 


* B-bit positive, edge-triggered Output Enable (OE) control gates. 


register — 54F374 The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is High. The latch remains trans- 


j ; 54F373/BRA, 
20-Pin Ceramic DIP 54F374/BRA 
j ; 54F373/BSA, 
20-Pin Ceramic FlatPack 54F374/BSA 


e 3-State output buffers 


¢ Common 3-State output enable parent to the data inputs while E is High, 
i ; 54F373/B2A, 
e Independent register and 3-State and stores the datathatispresentoneset- | 20-Pin Ceramic LLCC 54F374/B2A 
buffer operation up time before the High-to-Low enable 
¢ See 54F573 for broadside pinout transition. 
version of the 54F373 The 3-State output buffers are designed to 
¢ See 54F574 for broadside pinout drive heavily loaded 3-State buses, MOS 
version of the 54F374 memories, or MOS microprocessors. The 
active Low Output Enable (OE) controls all 
DESCRIPTION eight 3-State buffers independent of the 


The 54F373 is an octal transparent latch latch operaicn, 


coupled to eight 3-State output buffers. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


a 
OE Output enable input (active Low) 
[QoQ | BStatooutputs 15083 | amazOmA__| 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 
54F373 


54F373 


For LLCC Pin Assignments see JEDEC Standard No. 2 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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Latches/Flip-Flops : 54F373, 54F374 


PIN CONFIGURATION | | LOGIC SYMBOL 
54F374 54F374 


Do Dy Do Dg Dg Dg Dg D7 


OE . 
Qo Q@; Q2 Q3 A G5 % G7 


15 1619 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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Latches/Flip-Flops 


_ 54F373, 54F374 


When OE is Low, the latched or transparent 
data appears at the outputs. When OE is High, 
the outputs are in the High impedance “off” 
state, which means they will neither drive nor 
load the bus. 


The 54F374 is an 8-bit, edge-triggered register 
coupled to eight 3-State output buffers. The two 
sections of the device are controlled indepen- 


dently by the Clock (CP) and Output Enable 
(OE) contro! gates. The register is fully edge 
triggered. The state of each D input, one setup 
time before the Low-to-High clock transition, is 
transferred to the corresponding flip-flop's Q 
output. 


The 3-State output buffers are designed to drive 
heavily loaded 3-State buses, MOS memories, 


MODE SELECT — FUNCTION TABLE, 54F373 


or MOS microprocessors. The active Low Out- 
put Enable (OE) controls all eight 3-State buff- 
ers independent of the register operation. 
When OE is Low, the data in the register ap- 
pears at the outputs. When OE is High, the out- 
puts are in the High impedance “off” state, 
which means they will neither drive nor load the 
bus. 


H = High voltage level 

h = 

L = Low voltage level 

X = Don'tcare 

| = 

(Z)= High impedance “off" state 
T = Low-to-High clock transition 


High voltage level one setup time prior to the Low-to-High clock transition or High-to-Low E transition 


Low voltage level one setup time prior to Low-to-High clock transition or High-to-Low E transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage range 
Vi 
Vo 
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PARAMETER 


Voltage applied to output in High output state range 


281 


[~ss070 + vt 
[—25i0470 =| 
[aeeees |v 
m 


Daan eens ed See 
| 85tov150 |e 


V 

V 
A 

V 
A 
°C 
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Latches/Flip-Flops 54F373, 54F374 


RECOMMENDED OPERATING CONDITIONS 


ra 


Supply voltage 
High-level input voltage 
Vit Low-level input voltage 
Input clamp current 
lton | High-level output current 
High-level output current 
Low-level output current 


Operating free-air temperature range 
SYMBOL PARAMETER TEST CONDITIONS! 


Vv High-level output voltage Voc = Min, Viy = Min, lon; =-1MA 
Vit = Max 
Voc = Min, Vin= Min , 
Low-level output voltage Vie Max. igs Max 

V Input clamp voltage Vec = Min, ty = Ik 
Off-state output current, : _ 
High-level voltage applied Vec = Max, Vin = Min, Vo = 2.7V 
Off-state output current, aaa: _ 
Low-level voltage applied Voc = Max, Vin = Min, Vo = 0.5V 


lecz OE24.0V 
Supply current (total) Sarers Voc = Max D inputs = E = GND 
leez cP 2 4.0V 
Sdrs74 D inputs = GND 


OH 
OL 
IK 

lozH 

Ie 

Ice 


April 30, 1990 282 


Signetics Military FAST Products Product Specification 


Latches/Flip-Flops 54F373, 54F374 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.”) 


TEST 
CONDITIONS Ta = +25°C 


Voc = +5.0V 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


t,(H) Setup time, High or Low 2.0 
4 (L) Dn toE §4F373 | Waveform 5 20 
ty(H) Hold time, High or Low 3.0 
D,toE 54F373 | Waveform 5 3.0 
a Clock pulse width 54F374 es a 


CONDITIONS 


t,(H) Setup time, High or Low 2.0 
t(L) D, to CP 54F374 | Waveform 7 20 
ty(H) Hold time, High or Low 

D, to CP 54F374 | Waveform 7 

ay Latch enable pulse width 54F373 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing !og, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 
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Latches/Flip-Flops 54F373, 54F374 


AC WAVEFORMS 


Sw VOH 0.3V 


- - - Vou 
ov 


Waveform 1. Latch Enable to Output Delays 
and Latch Enable Pulse Width 


Waveform 2. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 


3.5V 
aes -- > Vor 
VoL +0.3V 


Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time from Low Level 


VoL 


Waveform 5. Data Setup and Hold Times Waveform 6. Clock to Output Delays and Pulse Width 


Waveform 7. Data Setup and Hold Times 


NOTE: For all waveforms, Vy = 1.5V 
The shaded areas indicate when the input Is permitted to change for predictable output performance. 
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Latches/Flip-Flops 54F373, 54F374 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


tw 
Test Circult for 3-State Outputs Vy = 1.5V 
Input Pulse Definitions 


SWITCH POSITION 


TEST SWITCH INPUT PULSE CHARACTERISTICS 
tez, closed 
54F 1MH | s00ns | <25ns | <2.5ns 
es pi | sae | Me | [s2sns_| <2.6ns | 


DEFINITIONS: 
R Load Resistor; see AC Characteristics for value. 


L 
CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of pulse generators. 
Vx Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table. 
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Registers 
54F398 — Quad 2-Port Register w/ True & Complementary Outputs 
54F399 — Quad 2-Port Register 


Military FAST Products Product Specification 


FEATURES ~ DESCRIPTION ORDERING INFORMATION 
e Select inputs from two data sources The 54F398 and 54F399 are the logical 
equivalent of a quad 2-input multiplexer 


Ceramic DIP 


. aca edge-triggered feeding into four edge-triggered flip-flops. 
Acommon Select input determines which 


¢ Both True and Complementary of the two 4-bit words is accepted. The se- | Ceramic Flat Pack 
outputs — 54F398 lected data enters the flip-flops on the ris- 


ing edge of the clock. The 54F399 is the 


16-pin version of the 54F398, with only the 
Q outputs of the flip-flops available. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Ts | commonseostipst SSS |e | 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20u/A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 
54F398 54F398 


Ha lob Nib loc 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 


February 19, 1988 286 853-0871 F01024 


Signetics Military FAST Products 
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Registers 


54F398, 54F399 


PIN CONFIGURATION 


54F399 


For LLCC pin assignments, see Jedec Standard No. 2 


The 54F398 and 54F399 are high-speed quad 
2-port registers. They select 4 bits of data from 
either of two sources (Ports) under control of a 
common Select input (S). The selected data is 
- transferred to a 4-bit output register synchro- 
nous with the Low-to-High transition of the 
Clockinput (CP). The 4-bit D-type output regis- 
teris fully edge-triggered. The Data inputs (Io,, 
I1x) and Select input (S) must be stable only a 
set-up time prior to and hold time after the 
Low-to-High transition of the Clock input for pre- 
dictable operation. The 54F398 has both Q and 
© outputs. 


LOGIC DIAGRAM (54F398 only) 


LOGIC SYMBOL 


FUNCTION TABLE 


INPUTS OUTPUTS 


54F399 


For LLCC pin assignments, see Jedec Standard No. 2 


*54F398 only 


x xT ss 


Low voltage level one setup time prior 
to Low-to-High clock transition 

High voltage level one setup time prior 
to the Low-to-High clock transition 
Low voltage level 

High voltage level 

Don't care 
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Registers 54F398, 54F399 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 
SYMBOL 


PARAMETER RATING 

Veco Supply voltage range -0.5 to +7.0 

vi Input voltage range 
Vo . 


UNIT 


Voltage applied to output in High output state range 
Current applied to output in Low output state | ssid 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 
fl | Inputclampeurent, 


Vv 
Vv 
mA 
Vv 
mA 
me; 


High-level output current ; 
Low-level output current 


Operating free-air temperature range 


. Voc = Min, Vi = Max, 

High-level output voltage lon = Max, Viy = Min 

Vec = Min, Vit = Max, 

Low-level output voltage lo. = Max, Viy = Min 
Input clamp voltage Vec = Min, |) = lik 

ine | Input current at maximum input voltage Voc = Max, V| = 7.0V 

ten | High-level input current Voc = Max, V, = 2.7V 


loc Supply current (total) 54F398 Voc = Max 
54F399 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.”) 


Ta = 425°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R; = 500Q C. = 50pF, R, = 500Q 
| Min | Typ | Max | Min | Max | 
[fuax | Maximumclock frequency | Waveform | 100 | zo | | ao8 | Mz 
se] se | ee | 
6.5 85 


tPLH Propagation delay 
CP to QorG Waveform 1 
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Registers 54F398, 54F399 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C 
: Voc = +5.0V 
C, = 50pF, R; = 5002 


ts(H) Set-up time, High or Low 30 
1, to CP Waveform 2 30 


paane, High or Low | wavetorm2 |e 
Ee Eel 
ee Pues width, High or 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests Ios tests should be performed last. 

4. Vin = High; apply 3V, OV, 3V to CP then make measurement. 

5. These parameters are guaranteed, but not tested. 


AC WAVEFORMS 


Waveform 1. Clock to Output Delays Waveform 2. Data Setup and Hold Times 
and Clock Pulse Width 


NOTE: For all waveforms Vy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Registers 54F398, 54F399 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


tw 
Test Circult for Totem-Pole Outputs 


DEFINITIONS: 
R, = Load Resistor; see AC Characteristics for value. - Input Pulse Definition 
C,_ = Load capacitance includes jig and probe capacitance; see 


AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
R Termination resistance should be equal to of pulse 
. generators. : ee Family Pulse Width | tri 


Vaz 1.5V 
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Signetics 


Multi-Mode Buffered Latch, INV (3-State) 


Military Logic Products Product Specification 

FEATURES DESCRIPTION ORDERING INFORMATION 

e Status flip-flop for interrupt The 54F432 has 8 data latches with 
commands 3-State output buffers. Also included is a 


24-Pin Ceramic DIP 54F432/BLA 
24-Pin Ceramic FlatPack | 54F432/BKA 


status flip-flop for providing service-busy 


e Asynchronous or latched receiver ; 
or request-interrupt commands. Separate 


ison Mode (M) and Select (Se, S:) inputs allow 
e Inverting data to be stored with the outputs enabled 
e 3-State outputs or disabled. The device can also be oper- 
° 300mil-wide Slim DIP package ated in a fully transparent mode. 
e Functional equivalent to Intel 8212 This device is functionally equivalent to 
except that 54F432 has inverting the Intel 8212 except that the 54F432 has 
outputs inverting outputs. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


. 54F(U.L) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


a 
PM | Mode Contolingst ——SSSCSCS~dn an | an. | 
Pa ____| MastorResetinpst SSS tr. |e. _| 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 


3°95 7 9 15 17 19 21 


Do Dy D2 Dg Dg Dg Dg D7 


Qg Qy G2 G3 Qy Qs Ag Q7 


4 6 8 10 15 17 19 21 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Latch 54F432 


LOGIC DIAGRAM 


PRESET 
(11) STB" 


(2) 


(1) 


Pe 


For LLCC Pin Assignment, see JEDEC Standard No. 2 
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54F432 


FUNCTIONAL DESCRIPTION 

This high-performance eight-bit parallel ex- 
pandable buffer register incorporates mode se- 
lection inputs and an edge-trigger status 
flip-flop designed specifically for implementing 
bus organized input/output ports. The 3-State 
data outputs can be connected to a common 
data bus and controlled from the appropriate 
select inputs to receive or transmit data. An in- 
tegral status flip-flop provides busy or request 
interrupt commands. 


The eight data latches are fully transparent 
when the internal gate enable input, G, is High 
and the outputs are enabled. Latch transparen- 
cy is selected by the mode control (M), select 
(Sq and S,), and the strobe (STB) inputs and 
during transparency each data output (Q,) 


DATA LATCHES FUNCTION TABLE 


INPUTS 


r 


High voltage level 
Low voltage level 
Don't care 

High impedance 


NX<CZ 


ABSOLUTE MAXIMUM RATINGS 


April 8, 1988 


follows its respective data input(D,). This mode 
of operation can be terminated by clearing, de- 
selecting, or holding the data latches. 


An input mode or an output mode is selectable 
from the M input. In the input mode, M=L, the 
eight data latch inputs are enabled when the 
strobe is High regardless of device selection. If 
selected during an input mode, the outputs will 
follow the data inputs. When the strobe inputis 
taken Low, the latches will store the most re- 
cently set up data. 


In the output mode, M=H, the output buffers are 
enabled regardless of any other control input. 
During the output mode the contentof the regis- 
ter is under control of the select (Sp and $}) in- 
puts. See the Data Latches Function Table. 


DATA IN 


STB 


PARAMETER 


ri | taputeurentrange———SCSSCSCSC~*dC Os Pm 
ma | 


TINT 


ee Current applied to output in Low output state | INT | 
0 


mA 
a 
Storage temperature range -65 to +150 


293 


STATUS FLIP-FLOP FUNCTION 
TABLE 


OUTPUT 


X 
X 
L 
X 


High voltage level 
Low voltage level 
Don't care 


High-to-Low clock transition 


DATA OUT OPERATING MODE 


De-select 


(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


RATING UNIT 
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Latch 54F432 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL ; PARAMETER 


Supply voltage 


[Yoo | 
[Vn | 


|Vi | Lowlevelinputvoltage to 
ae High-level output current ee ee ee ee 
ees oe se a 

Gea (se gc cr cree a a 
| Gar | | | 20 | mA 

[Tr | Operatingtree-airtemperaturerange L8H tt | 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc = Min, Vi = Max, lon =-1mMA 
Vin = Min lou = -8mA 2.4 
Low-level output voltage Veo = Min, Va = Max, +10% Voc 


Vin = Min, low = Max 
Input clamp voltage Voc = Min, ty = Ik 
Input current at maximum 
High-level input current Voc = Max, V = 2.7V 


Low-level input current Vcc = Max, V; = 0.5V 


Off-state output current 
High-level voltage applied Veo « Max, Vo = 2.7V 
Off-state output current 
Low-level voltage applied Voc = Max, Vo = 0.5V 


Short-circuit output current? Voc = Max, Vo = 0.0V -60 


Supply current (total) 


Voc = Max 
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Latch 54F432 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
Ta = #25°C Ta = -55°C to +125°C 
Vec = +5.0V Vec = +5.0V+ 10% 
C, = 50pF, Ry = 5002 C, = 50pF, R, = 5002 
| Min | typ | Max | Min | Max 


teLH Propagation delay 7.5 10.5 13.0 
teiH Propagation delay 85 14.0 17.0 24.0 
Sp, Sy or STB to Q, Waveform 1, 2 6.0 95 | 13.0 14.0 
teLy Propagation delay 
teu Sp or S; to INT Waveform 1, 2 
te___[ Propagationdelay STBtoINT | Wavetorm2 —|_7.0 | 100 | 195 | 65 | 145 | 


tezH Output Enable time to High or Waveform 5 6.0 9.0 12.5 
tezL Low level Sg or S; to Q, Waveform 6 6.0 11.0 14.0 


teyz Output Disable time from High Waveform 5 4.0 7.5 3.5 12.5 
terz or Low level Sg or S; to Q, Waveform 6 6.0 11.5 5.5 17.0 
tezH Output Enable time to High or Waveform 5 7.5 11.0 12.0 
tezi Low level M to Q, Waveform 6 8.0 11.5 13.0 


tpHz Output Disable time from High Waveform 5 6.0 
teLz or Low level M to Q, Waveform 6 10.0 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C 
Vee = +5.0V 
C, = 50pF, R, = 500Q 


Setup time, High or Low 
t.(L) D, to So, S}, STB or M 


ty(H) Hold time, High or Low 
th(L) D, to So, S}, STB or M 


tw(H) So, S; or STB Pulse width 
tw(L) High or Low 


wl) | Pulse wih [Wavfoma [00 | 
FRecovey ine | Wavetoma [0 

NOTES: 

1 


. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed fast. 


t.(H) 
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Latch 54F432 


AC WAVEFORMS 


Waveform 3. Setup and Hold Times Waveform 4. Recovery Times 


Ym M, 5p, 
81 
tpHz oo Vou 0.3V 


ov 


On Ty 


ihe VoL +0.3V 


Waveform 5. 3-State Output Enable Time to High Level 
Waveform 6. 3-State Output Enable Time to Low Level 
ang: Quiput Disable Tine fom High Leyel and Output Disable Time from Low Level 


NOTE: Vy = 1.5V 
The shaded areas indicate when the Input Is permitted to change for predictable output performance. 
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Latch 54F432 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 
Test Circuit for 3-State Outputs and VM = 1.5V 
Open Collector Outputs Input Pulse Definitions 


SWITCH POSITION 
Aether 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 

e High Impedance NPN base Inputs 
for reduced loading (20,A in High 
and Low states) 

e 54F455 combines 54F240 and 
54F280A functions in one package 

e 54F456 combines 54F241 and 
54F280A functions In one package 

e 54F455A and 54F456A are center 


pin versions of the 54F655A and 
54F656A respectively 


Buffers/Drivers 


Product Specification 


¢ 54F455 Inverting 
54F456 Non-inverting 


e 3-State outputs sink 48mA and 
source 12mA 


e 24-pin slim DIP (300 mil) package 


e Inputs on one side and outputs on 
the other side simplify PC board 
layout 


e Center power and ground to reduce 
ground bounce and system noise 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Cid tats SSCS~S~SCSSSSCSSCtc sek 
a 
(OE, OE | @Statouputenabionpus(aciwolon ———~———~idt mona | auarouk 
2 


1.0/0.033 20pA/20pA 


54F455, 54F456 


54F455 Octal Buffer/Line Driver with Parity, Inverting (3-State) 
54F456 Octal Buffer/Line Driver with Parity, Non-Inverting (3-State) 


DESCRIPTION 

The 54F455 and 54F456 are octal buffers 
and line drivers with parity generation/ 
checking designed to be employed as 
memory address drivers, clock drivers 
and bus-oriented transmitters/receivers. 
These parts include parity generator/ 
checker to improve PC board density. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
; 54F455/BLA 
Ceramic DIP 54F456/BLA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,A in the High State and 0.6mA in the Low state. 


PIN CONFIGURATION 


54F455 
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Buffers/Drivers 54F455, 54F456 


LOGIC DIAGRAM FOR 54F456 (‘outputs are inverted for 54F455) 
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Buffers/Drivers 54F455, 54F456 


PIN CONFIGURATION LOGIC SYMBOL 


54F456 54F456 


For LLCC pin assignments, see JEDEC Standard No. 2 


INPUTS 


H = High voltage level 
L = Low voltage level 
X = Don'tcare 

= High impedance level 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


CC Supply voltage range ia 
| Input voltage range z= aa 
Voltage applied to output in High output state range -0.5 to +5.5 
[lo ____| Current applied to output in Low output state ee ee 
Storage temperature range -65 to +150 


May 14, 1987 300 


Signetics Military Logic Products Product Specification 


Buffers/Drivers 54F455, 54F456 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS UNIT 


| Min | Nom | 
[Sppywetage ——SOSCSCSC‘“‘“S*S*‘“‘“‘“~*S*S*SCSCSCSCSCSC*d = 
a 
tow iovelingutvotage SSCS dT 
Pinputelampeunent————SSSSCSCSCSCSCSCSCSCSCCTCCSC‘d SCY 
[righievelouputcurent SSCS 
oh Ed 
eee (aces 
ane ea 

ea 


SYMBOL PARAMETER TEST CONDITIONS! UNIT 
| Min | Typ? | Max _| 


[ESE a 
Von High-level output voltage Voo=Min, Vi=Max,Viw=Min flonn=-tmA | 25 [| [| [ov | 
llows=-tama| 20 | | | ov 
Voo=Min, Vu=Max,Via=Minto=4ama_| | 0.35 | 050 | Vv | 
[Vix | inputciampvotage | Vo = Mine || 73 | te |v | 


Input current at maximum input 7 : 


er | Honeveinputcurent | ___Vop=waxVinew |_| {| | ma _ 
Pi | towievetingutcurent | ___Voo=Maxvizosv | [| | 20] sa 


Off-state current Low-level : 
Fon | voltage applied eon Te nos oe Ff fe] ow 


Iocu 
Icc 


Voc 
Viq 
Viv 
lik 
lot 


Supply current (total) 


P00 [| es [ma 
[se [20 | ma _| 

ae ee a 
es 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER TEST CONDITIONS LIMITS 
Ta = 425°C, Voc = 45.0V | Ta=-55°C to 125°C 
C, = 50pF Voc = +5.0V + 10% 
R, = 5000 C, = 50pF, R, = 500Q 


| | Min | Type | Max_| | Max | | 


teLy Propagation delay 
I, to Y, (54F455) Waveform 1 


teLy Propagation delay 2.0 6.5 7.5 
Into Yn (54F456) Waveform 2 25 7.0 8.0 
teLy Propagation delay W J 15.0 
Into Ze, Eo eee ; 18.0 
tezu Enable time to High level Waveform 3 
tez. Enable time to Low level Waveform 4 
teLy Disable time from High level 
teHt Disable time from Low level 
NOTES: 
1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable 


type. 

2. All typical values are at Vocg = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Iog tests should be performed last. . 


AC WAVEFORMS 


An By. Ta = B 


Waveform 1. Propagation Delay for [,, to Dg, Zo, Yn 


vm 


tpHz aa Vou -0.3V 3.5V 


v 
ial : i 
ov 
VoL +0.3V 


Waveform 3, 3-State Output Enable time to High level and Waveform 4. 3-State Output Enable Time to Low Level 
Output Disable time from High level and Output Disable Time from Low Level 


NOTE: For all waveforms, Viv = 1.5V 
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Buffers/Drivers 54F455, 54F456 


TEST CIRCUIT AND WAVEFORM 
NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 
: Vv = 1.5V 
Test Circuit for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 


fone ae [ ie | tm [aw [eo | 


DEFINITIONS: 

Ri Load Resistor; see AC Characteristics for value. 

Cy, Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of pulse generators. 

Vx Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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Comparator 


8-Bit Identity Comparator 


Military FAST Products Product Specification 
FEATURES DESCRIPTION ORDERING INFORMATION 
¢ Compares two 8-bit words In 6.5ns The 54F521 is an expandable 8-bit com- 
typical parator. It compares two words of up to 8 


20-Pin Ceramic DIP 54F521/BRA 
20-Pin Ceramic FlatPack 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


bits each and provides a Low output when 
the two words match bit for bit. The expan- 
sion input T,.g also serves as an active- 
Low enable input. 


e Expandable to any word length 


Expansion or enable input (active Low) 1.0/1.0 20A/0.6mA 
Identity output (active Low) 50/33 1.0mA/20mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20,:A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Comparator | 54F521 


TRUTH TABLE LOGIC DIAGRAM 


INPUTS OUTPUT 


H High voltage level 
Low voltage level 


L 
*Ag = Bg, A; = By, Ap = Bo, etc. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER 
Supply voltage range 


fio | Curent apeiedo ouputin Low ouputsto——~SCSC~SCSC~iSSSSCS*d Cm 


SYMBOL PARAMETER LIMITS 


a ee 
creel 


Cia] 
Fix | tnputclmpaunent———SSSCSCSCSCSCSCSCSCSidYSCCS 
Fics | Habdeveloutputeurent ————SSSCSC~“~*~CS*~“*~“*~“*~‘“~*~S*~SCSC*S 
Fig. | Lowlevelouiutcune ——SSCSCSCSCSCSC“C~‘“‘“s*‘“s*~‘“~—rCSCS 
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Comparator 54F521 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Low-level output voltage 
Input clamp voltage Voc = Min, |) = lik 


Input current at maximum 
input voltage Vec = Max, V; = 7.0V 


High-level input current Voc = Max, V; = 2.7V 


High-level output voltage 


Low-level input current Voc = Max, V, = 0.5V 
Short-circuit output current? Voc = Max, Vo = 0.0V 
loc Supply current4 (total) Voc = Max 


loot 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C 
Voc = +5.0V 
Cy, = 50pF, R, = 500Q 


teiy Propagation delay 
tHe Ap or By to Oa 2g 
tery Propagation delay 
teHL Ta-g to Gane 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. : 

2. All typical values are at Voc = 5V, Ta = 25°C. , 

3. Not more than one output should be shorted at a time. For testing log the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests Iog tests should be performed last. 

4. For Iccy all inputs are grounded except By can be any one input, which is at > 4.0V. For Iccy all inputs are grounded. 
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Comparator 


APPLICATION DIAGRAMS 


Ag Bg Ays5 Bys 


ENABLE 
LOW 


Ripple Expansion 


Ag Bg Ais Bas 


Parallel Expansion 


AC WAVEFORMS 


Waveform 1. Waveform for Inverting Outputs 


NOTE: Vy = 1.5V 


54F521 


Ais Big Az3 Bag 


Arie Big A23 Bag 


Waveform 2. Waveform for Non-Inverting Outputs 
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Comparator | — §4F521 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


w 
Test Circuit for Totem-Pole Outputs 


Vy = 1.5V 
Input Pulse Definition 


Res Load | ___CINPUTPULSE CHARACTERISTICS | 
R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
C, = Load capacitance includes jig and probe capacitance; see Rate | Pulse Width t ' 
AC Characteristics for value. awe 
Rr Termination resistance should be equal to Zour of pulse 54F 1MHz | 500ns | $2.5ns | s2.5ns 
pred | Sar [im | | s2sns_| <2.5ns | 


Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 


February 19, 1988 ' 308 


Signetics 


Military Logic Products 


FEATURES 


® $-bit positive edge-triggered 
register 


© 3-State inverting output buffers 
@ Common 3-State Output Enable 


© Independent register and 3-State 
buffer operation 


DESCRIPTION 

The 54F534 is an 8-bit edge-triggered 
register coupled to eight 3-State inverting 
output buffers. The two sections of the de- 
vice are controlled independently by the 
Clock (CP) and Output Enable (OE) con- 
trol gates. 


54F534 
Latch/Flip-Flop 


54F534 Octal D Flip-Flop (3-State) 


Product Specification 


The register is fully edge-triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip-flop’s 
Q output. The clock buffer has about 
400mV of hysteresis built in to help mini- 
mize problems that signal and ground 
noise can cause the clocking operation. 


The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 
buses, MOS memories, or MOS micro- 
processors. The active-Low Output En- 
able (OE) controls all eight 3-State buffers 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 


April 29, 1988 


Clock pulse input (active rising edge) 


150/33 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


jOo-br | Oatainpuis—SSSCSCS~CSCSCSCCS | RO _| 
OE Output enable input (active Low) 20pA4/0.6mMA 

0 | eaunnema | 
| smavzoma_| 


LOGIC SYMBOL 


309 


independent of the register operation. 
When CE is Low, data in the register ap- 
pears at the outputs. When OE is High, the 
outputs are in the High impedance “off” 
state, which means they will neither drive 
nor load the bus. 


ORDERING INFORMATION 


20-Pin Ceramic DIP 54F534/BRA 


20-Pin Ceramic FlatPack 
20-Pin Ceramic LLCC 


1.0/1.0 © 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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Latch/Flip-Flop 54F534 


LOGIC DIAGRAM 


OPERATING MODES 


Load and read register 


High voltage level 

High voltage level one setup time prior to the Low-to-High Clock transition or High-to-Low OE transition 
Low voltage level 

Don't Care. 

Low voltage level one setup time prior to the Low-to-High Clock transition or High-to-Low CP transition 
High impedance “off” state 


Low-to-High Clock transition 


iouou uo tt 


~RTKcITI 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


[Veo | SuppiywolagerargeSSSCSC*~“‘“‘*S*~*~‘“‘*~*~*~*CSC‘“‘“ CLC CS 
vi | tnputvotagorango SS SSC~“~*~“‘~*~*~*s*“‘“~*~*~*~*YCSC*‘“‘“ I C*dTCSC CC” 
pi___| tnputcunontrange—SSCSC~S~CSCSCSCS SCO *;Cm ACS 
|Vo___| Voltage applied to outputin High outputstatorange tos TV 
flo | Current applied to output in Low output state ae eee eee 
[Tsra | Storagetemperaturerange totes | 
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Latch/Flip-Flop 54F534 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS 


| Supplyvotage ds co | | 


Low-level input voltage5 
Input clamp current 


RE ael 

[vw | Hi 

pve fe sod 

lx | fe 

[log | High-leveloutputcurent, 
tees) 
ieee 
| 55 _| 


Voc 
Vin 
Vit 
lot 
Ta 


High-level output current 
to | Low-level output current 
Tie tl Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! [ umits ss] UNIT 


High-level output voltage Voc = Min, Viq = Max, fs, eal 
Vin = Min lon =-1mA 25 | | 


H 
Voc = Min, Vir = Max, 
Low-level output voltage lo. = Max, Vy = Min 


Vo 
Vo 
Vi Input clamp voltage Voc = Min, 1) = Ix 
tit 


Input current at 7 
maximum input voltage Voc = Max, Vi = 7.0V 
High-level input current Voc = Max, V, = 2.7V 


1 


Pte | Low-level input current Voc = Max, V, = 0.5V 
Off-state output current, ix 
High-level voltage applied Veo = Max, Viq = Min, Vo = 2.7V 
Off-state output current, _ 
Low-level voltage applied Voc = Max, Vin = Min, Vo = 0.5V 
llos Short-circuit output current? Voc = Max, Vo = 0.0V 
Supply current? (total) Voc = Max 
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Latch/Flip-Flop | 54F534 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


202, “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER | 


Ta = +25°C Ta =-55°C to +125°C | 
' Veco = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C_ = 50pF, Ry = 5002 
| | Min 
ae 
tpzL to High or Low level Waveform 2 ‘ j 
sense. [uss [etetets [ss 
teLz from High or Low level Waveform 2 2.0 5.5 7.5 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 

and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. , 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

. Measure Icgz with OE inputs > 4.0V and D, inputs at ground and all outputs open. 

. When testing devices to the Functional Table specified, refer to the ‘Recommended Operating Conditions” section of the Application Note 
202, “Testing and Specifying FAST Logic.” 


ah 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


t,(H) Setup time, | Bs 

t.(L) - Dy to CP ; 

ty(H) Hold time, 

ty(L) D, to CP ; Waveform 4 

ty(H) CP pulse width, 7.0 7.0 


TEST CONDITIONS LIMITS UNIT 
"Tas 425°C Ta = -55°C to +125°C 
Voc = +5.0V Vec = +5.0V + 10% 


Cc, = SOpF, Ri = §00Q CL = SOpF, Ri = $00Q 
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Latch/Flip-Flop 54F534 


AC WAVEFORMS 


He VoH -0.3V 
- --- VOH 


---- VoL 
ov : 


VoL +0.3V 


Waveform 1. 3-State Output Enable Time to High Level Waveform 2. 3-State Output Enable Time to Low Level 
and Output Disable Time from High Level and Output Disable Time from Low Level 


imax 


Waveform 3. Clock to Output Delays 


and Clock Pulse Width Waveform 4. Data Setup and Hold Times 


NOTE: For all waveforms, Vy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE tTHL(th 


GENERATOR 
{TLH(tr) 


POSITIVE 
PULSE 


tw 


Test Circuit for 3-State Outputs VM = 1.5V 
input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
54F $2.5 2. 


SWITCH POSITION 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table. 
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DESCRIPTION 

The 54F538 decoder/demultiplexer ac- 
cepts three address (Ap - Ag) input signals 
and decodes them to select one of eight 
mutually exclusive outputs. A polarity con- 
trol (P) input determines whether the out- 
puts are active Low or active High. The 
54F538 has 3-State outputs and a High 


54F538 


Decoder 


1-of-8 Decoder (3-State) 


Product Specification 


signal on the Output Enables (OEn) will 
force all outputs to the high impedance 
state. Two active High and two active Low 
Enable inputs are available for easy ex- 
pansion to 1-of-32 decoding with four 
packages, or for data demultiplexing to 
1-of-8 or 1-of-16 destinations. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54F(U.L) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Voc = Pin 20 
GND « Pin 10 


314 


For LLCC pin assignments, see JEDEC Standard No, 2 


853-1262 F00467 
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54F538 


Decoder 


LOGIC DIAGRAM 


2 
E 
=z 
£ 
a 


output 
L) 


igh 


Disable 


Active H 
-(P 


OPERATING MODE 
Active Low output 


High Impedance 


aot edd oe rxrz|zxz4| 


.05 | a6 | a7 | 
Z 


Outputs equal P input 


J4gto4/oii4 


uu 3— 
| +o ® 
a 23 8 
z see 
° 
> — 
= [or 
6) rS3ar 
jvm TAK N 
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Decoder 54F538 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Veo | Suppyvotagerenge——SSCSC~—~“~“*~‘“‘“‘*S*S*~“‘*‘“~*~*~dCSC‘“‘t Cd 
A 1 YO 
ri iputeurrentrange———SSSSSSCSCSCS~SCSC~S~dC om 


rVo | Voltage applied to output in High output state range -0.5 to +5.5 
hilo | Current applied to output in Low output state a ee 
Storage temperature range -65 to +150 its 0Ge 7. «| 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER TEST CONDITIONS" 
High-level output voltage Vec = Min, Vi_ = Max, lon: =-1.0MA 
Vin = Min lone =-3.0mA 
Low-level output voltage Mee es me ee 


| Vk | Input clamp voltage Vee = Min, 1) = lik 
in | High-level input current Vcc = Max, V; = 2.7V 


24 
Ladd 
ror een eee ee 
Low-level input current . oe ec 
Rebioivoageapaies | oe=Maxvorary | 
Ofsiatecurot ied | NeoeMaVonosv = || 
= 
Ea 
Ea 
pee 


Short-circuit output current? Voc = Max 


| loci | 
| Supply current 
i 


Vou 
Vo. 
Vik 
liv 
cc 
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Decoder 54F538 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
Ta = +25°C Ta = -55°C to 4125°C 
Veco = +5.0V Voc = +5.0V + 10% 
C, =50pF,R,=5002 | C, =50pF, R, = 5000 
| Min | Max | 


tPLH Propagation delay 
tPHL A, toQ, 

tery plas delay 
teut Ep or E; to Q, 


tpLH ppegeion delay 
tpHL Ep or Ey to Q, 


Output Enable time 
OE, or OE; to Q, 


tpHz Output Disable time 
tpLz OEp or OE; to Q, 

NOTES: 

1. For conditions shown as Min or Max, use the appropriate value under the recommended operating conditions for the applicable conditions. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Igg, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational! values. Otherwise prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log should be performed last. 


AC WAVEFORMS 


Waveform 1. Propagation Delay for Waveform 2. Propagation Delay for 
Non-Inverting Outputs Inverting Outputs 


2s Vou 2.3V 


Qn 


i VoL +0.3V 


Waveform 3. 3-State Output Enable Time to High Level Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time from High Level and Output Disable Time from Low Level 
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Decoder - 54F538 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


“Test Circult for 3-State Outputs and VM = 1.5V 


Open Collector Outputs 
SWITCH POSITION 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
PZL 


DEFINITIONS: 

R, ‘= Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 


e Combines 54F245 and 54F373 type 
functions In one chip 


e 8-bit octal transceiver with D-type 
latch 


e 54F543 Non-inverting 
54F455 Inverting 


e Back-to-back Registers for storage 


e Separate controls for data flow in 
each direction 


e A outputs sink 20mA and source 
3mA 


e¢ B outptus sink 48 mA and source 
12mA 


e 300 mil wide 24-pin Slim DIP 


e¢ 3-State outputs for bus-oriented 
applications 


Transceiver 


Product Specification 


DESCRIPTION 

The 54F543 and54F544 Octal Registered 
Transceivers contains two sets of D-type 
latches for temporary storage of data flow- 
ing in either direction. Separate Latch En- 
ables (LEAB, LEBA) and Output Enables 
(OEAB, OEBA) are provided for each reg- 
ister to permit independent contro! of in- 
putting and outputting in either direction. 
While the 54F543 has non-inverting data 
path, the 54F544 inverts data in both di- 
rections. The A outputs are guaranteed to 
sink 20mA, while the B outputs are rated 
for 48mA. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Az (54F543) 


= 
Ao- 
Bo - 
Ao - 
: 


to-B Enable input (Active Low) 


A- : 
A- : 
3 


Port A, 3-State outpus 
Bo - By (54F544) Port B, 3-State outputs 600/80 12mA/48mA 


3.5/1.0 70pA/0.6mA : 


1.0/1.0 20nA/0.6mA 


54F543, 54F544 


54F543 Non-Inverting Octal Registered Transceiver (3-State) 
54F544 Inverting Octal Registered Transceiver (3-State) 


ORDERING INFORMATION 


20pA/1.2mA 


1.0/2.0 


NOTE: One (1.0) FAST Unit Load is defined as: 20,A in the High State and 0.6mA in the Low state. 
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Transceivers | | 54F543, 54F544 


PIN CONFIGURATION * LOGIC SYMBOL 


54F543 54F543 


345 6 7 8 9 10 


Az Ag Ag As Ag Az 


Ba Bz By Bs Bg B7 


20 19 18 17 16 15 


Voc = Pin 24 
GND = Pin 12 


54F544 54F544 


5 6 7 8 9 10 


Bo B; Bo Bz By Bs Bg B: 


20 19 18 17 16 15 


Voc = Pin 24 
GND = Pin 12 
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Transceivers 


54F543, 54F544 


FUNCTIONAL DESCRIPTION 
The 54F543 and 54F544 contain two sets of 
eight D-type latches, with separate input and 
controls for each set. For data flow from A to 
B, forexample, the A-to-B Enable (EAB) input 
must be Low in order to enter data from Ag - 
A7 or take data from Bo - B7,, as indicated in 
the Function Table. With EAB Low, a Low sig- 
nal on the A-to-B Latch Enable (TEAB) input 
makes the A-to-B latches transparent; a sub- 
sequent Low-to-High transition for the LEAB 
signal puts the A latches in the storage mode 
and their outputs no longer change with the A 
inputs. With EAB and OEAB both Low, the 
3-State B output buffers are active and reflect 
the data present at the outputs of the A 
latches. Control of data flow from B to A is 
similar, but using the EBA, LEBA, and OEBA 


inputs. 


LOGIC DIAGRAM FOR 54F543 


February 22, 1989 


FUNCTION TABLE 


N2Z2Zx<- 


QO 


wou 


Disabled 


Z| 2 _| disable vias = 
[z [2 _| disable rtaten—__—_—| 
TH] _t[tateh + Display 


High voltage level 

Low voltage level 

High state must be present one setup time before the Low-to-High transition of LEXX or 
EXX (XX=AB or BA) 

Low state must be present one setup time before the Low-to-High transition of LEXX or 
EXX (XX=AB or BA) 

Low-to-High transition of LEXX or EXX 

Don't care 

No change 

High impedance state 
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Transceivers 54F543, 54F544 


LOGIC DIAGRAM FOR 54F544 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING 


Ves of wl 
a ae 


Current applied to output in Low output state Ao - Az, Ao - Az a eal 
By-87,Bo-Br | 96 | mA 


65 to +150 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 
High-level input voltage 
‘Low-level input voltage 


Input clamp current 


lot Low-level output current 
| 
Ts 
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Transceivers 54F543, 54F544 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air eee range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 


lon = =-12mA 
By - Bz and 
Bo - Bz only 


Low-level Ao- Az, Ao - Ay Nec = Min lo, = 20mA 
output voltage Bo- By, Bo - B; Vii = Max, Vin = Min lo. = 48mA 


Input clamp voltage Voc = Min, ty - lik 


High-level 
output to voltage 


mae 


maximum input Voc = 5.5V, V; = 5.5V 
High-level aaa ee Voc = Max, V| = 2.7V 


Low-level ee Voc = Max, V, = 0.5V 
input current [EAB,EBK EBA 

Sed current High-level voltage Voc = Max, Viy = Min, V = 2.7V 
Off-state current Low level voltage 

applied g Voc = Max, Vin = Min, V, = 0.5V 


Short-circuit eee Be Voc = Max 
output current? reeed Bz, Bo | -too {| | 225 | mA 
| | 7 {| 100 | ma | 
lec Vec = Max a ee ee 
rae es | | 80 | 0 | mA 
B4F544 


Input current at 


Ble 


Supply current 
(total) 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


202, "Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER 


54F543 LIMITS 
Ta = +25°C Ta = -55°C to +125°C 
Voc =+5.0V Vec = +5.0V + 10% 
C, = 50pF, Ry, = 500Q 
teLy Propagation delay 2.0 7.0 
tpLy Propagation delay 7.0 10.0 
EWA‘ An Waveform 1, 2 6.0 9.0 
tpLH Propagation delay : 11.5 
TEAS to B, Waveform 1, 2 95 
tpzH Output Enable time Waveform 4 2.0 75 
tpz. OEBA or OEAB to A, or B, Waveform 5 3.5 9.5 
tpuz Output Disable time Waveform 4 
teLz OEBA or OEAB to A, or B, Waveform 5 
tezy Output Enable time Waveform 4 
tezL EBA or EAB to A, or B, Waveform 5 
tpuz Output Disable time Waveform 4 
tpLz EBA or EAB to A, or B,, Waveform 5 


AC SETUP REQUIREMENTS 


TEST CONDITIONS 


ak 
oo 


54F543 LIMITS 
Ta = -55°C to +125°C 
Vec = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R,, = 5002 C, = 50pF, R, = 5002 


Setup time, High or Low ° 
A, or B, to LEAB or LEBA 
‘Ay or B, to EAB or EBA 


Hold time, High or Low 
A, or B, to LEAB or LEBA 
A, or B, to EAB or EBA 
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Transceivers 54F543, 54F544 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


SYMBOL ‘PARAMETER TEST CONDITIONS 54F544 LIMITS 
Ta = +25°C Ta = -55°C to +125°C 
— Vee = +5.0V ~ Veco = +5.0V + 10% 
fe C.=50pF,R,=5002 | C,=50pF, R= 5002 
| Min | Max | 


pe. vl Propagation deal ae 
teHL A, to B, or B, to k . Waveform 1 a0 

tPLH Propagation dealy 

TEBA to An Waveform 1, 2 


ies 

oo 

NN 

oolmoloo}jumoloo 
oe 
‘ oe 
: So 

PAL RS 

oo 

EF a 


on 
in 
aR 
—_ ot 
— WwW 


nalonal ana 


teLH Propagation dealy 

tpzy Ouput Enable time Waveform 4 

tez. OEBA or OEAB to A, or B, Waveform 5 

tpyz Output Disable time Waveform 4 1.0 
teLz OEBA or OEAB to A, or B, Waveform 5 2.5 


N Ol] No 


of 
oO 


se|ss a 
x70 
on 
ang 
oo 


tezL EBA or EAB to A, or B, Waveform 5 
Output Disable time 
tpLz EBA or EAB to A, or B, Waveform 5 
AC SETUP REQUIREMENTS 
SYMBOL PARAMETER TEST CONDITIONS 54F544 LIMITS 
Ta = -55°C to +125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 500Q C= 50pF, Ry = 500Q 


Ts(H) Setup time, High or Low 
t (L) A, or B, to LEAB or LEBA Waveform 3 
. A, or B, to EAB or EBA 


Hold time, High or Low 
A, or B, to LEAB or LEBA Waveform 3 
A, or B, to EAB or EBA 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Igs, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 
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Transceivers 54F543, 54F544 


AC WAVEFORMS 


VoL 


Waveform 2. Propagation Delay for Non-Inverting Outputs 


Waveform 3. Propagation Delay for Data to Output, Data 
Setup Time and Hold Times, and Latch Enable Pulse Width 


ae Vou 0.3V 


ia Vor +0.3V 


Waveform 5. 3-State Output Enable Time to Low 
Level and Output Disable Time from Low Level 


Waveform 4. 3-State Output Enable Time to High Level 
and Output Disable Time from High Level 


NOTE: Vy = 1.5V 
The shaded areas indicate when the input Is permitted tochange for predictable output performance. 
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Latch/Flip-Flops 54F573, 54F574 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 
SYMBOL 


Veco Supply voltage range -0.5 to +7.0 
Input voltage range -0.5 to +7.0 
Vo ; 


se 
Py inpoteurentrange—SCSCSCSC—“C—SCS*S~SCSCiSCO 
vo | Wotage applodio cuputin High ouutsaiorangs ——SCS~dCSC~t es | 

FcurentapptiodooutputinLowouputsiate SCS 


RECOMMENDED OPERATING CONDITIONS 


m 
m 


V 
V 
A 
V 
A 
°C 


SYMBOL PARAMETER TEST CONDITIONS! 


eae Voo=Win,Vu=Max, [ios {24 | | |v __| 
Vii = Min ( 


Vou 
Low-level output voltage Voc = Min, Vi. = Max , Vin = Min, lo, = Max 
Input clamp voltage Vec = Min, |) = Ik 


Input current at maximum input voltage Voc = Max, V| = 7.0V 
Pty | High-level input current Voc = Max, Vi = 2.7V 


oe 
Off 
ae 
Off- 
a 
flos = 
Baa 
[4] 
Fen = 
bo | 
ee 
a 


= 
‘F573 Voc = Max 
eo 

"F574 Veo = Max 


I Low-level input current Vec = Max, V; = 0.5V 


Supply current 
(total) 
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Latch/Flip-Flops 54F573, 54F574 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = 425°C 
Veg = +5.0V Voc = +5.0V + 10% 
: C, = 50pF, R, = 5002 C, = 50pF, R, = 5002 
| Min | Max 


teLy Propagation delay 
tPHL Dp to Qh 
teLy Propagation delay 
teH E to Qh 
tpzy Output Enable time "F573 
tpz. to High or Low level 


Waveform 4 


tpyz Output Disable time 

tpLz to High or Low level Waveform 5 
Maximum Clock 

teLy Propagation delay 

teHL CP toQ, 

tezy Output Enable time ‘F574 

tpz, to High or Low level 

tpyz Output Disable time 

tpLz to High or Low level 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
Ta = -55°C to 4125°C 
Voc = +5.0V Voc = +5.0V + 10% 
C_ = 50pF, R, = 5000 C_ = 50pF, Ry = 5000 
Max | 


ts(H) Set-up time 6 
DntoE | Waveform 3 00 
"F573 


Waveform 4 
Waveform 5 


uit (ose pee | a 
ee ee 
ith [eset Ee a 
ee eee 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, Ios tests should be performed last. 

4. This parameter is guaranteed, but not tested. 
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Latch/Flip-Flops 


AC WAVEFORMS 


VM 


Waveform 1. Propagation Delay, Clock and 
Enable Inputs to Output, Enable and Clock Pulse 
Widths and Maximum Clock Frequency 


aie Vou 0.3V 
-- - - Vou 


ov 


Waveform 4. 3-State Output Enable Time to High 
Level and Output Disable Time from High Level 


54F573, 54F574 


Waveform 2. Propagation Delay for Data to 
Outputs 


SS. VOL, 
VoL +0.3V 


Waveform 5. 3-State Output Enable Time to Low 
Level and Output Disable Time from Low Level 


NOTE: For all waveforms, Vy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Latch/Flip-Flops , 54F573, 54F574 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE TTLH(tr) 
GENERATOR 


TTHUt 


POSITIVE 
PULSE 


Test Circult for 3-State Outputs VM = 1.5V 
Input Pulse Definitions 
SWITCH POSITION 


SWITCH ; INPUT PULSE CHARACTERISTICS 
[Famy [aero [| tmx | vm | 


DEFINITIONS: 
R Load Resistor; see AC Characteristics for value. 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 


toreouwn 
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DESCRIPTION 

The 54F579 is afully synchronous 8-stage 
Up/Down Counter with multiplexed 
3-State I/O ports for bus-oriented applica- 
tions. Itfeatures a preset capability for pro- 
grammable operation, carry look-ahead 
for easy cascading and a U/D input to con- 
trol the direction of counting. All state 
changes, except for the case of asynchro- 
nous reset, are initiated by the rising edge 
of the clock. TC output is not recom- 
mended for use as a clock or asynchro- 
nous reset due to the possibility of 
decoding spikes. 


54F579 


Counter 


Product Specification 


FEATURES 
e Fully synchronous operation 


e Multlplexed 3-state I/O ports for bus 
orlented applications 


e Bullt in cascading carry capability 


e U/D pin to control direction of 
counting 


e Separate pins for Master reset and 
Synchronous operation 


e Center power pins to reduce effects 
of package Inductance 


e Count frequency 115MHZ typ 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Terminal Count Output (Active Low) 


54F(U.L) LOAD VALUE 

pins DESCRIPTION HIGH/LOW HIGH/LOW 

VO, 7O,A/0.6mA 

1.0/1.0 20pA/0.6mA 

u ZA. EA 
TET 

ts 
cP 
TC 


Up/Down Count Control Input 


Master Reset Input (Active Low) 1.0/1.0 
Synchronous Reset Input (Active Low) 20pA/0.6mA 
1.0/1.0 20ynA/0.6mA 


Parallel Enable Input (Active Low) 


| 


Clock Pulse Input (Active Rising Edge) 1.0/1.0 20pA/0.6mA 
50/33 1.0mA/20mA 


1.0/1.0 20,A/0.6mA 


8-Bit Bidirectional Binary Counter (3-State) 


e Supply current 100mA typ 


e See 54F269 for 24-pin separate I/O 
port version 


e See 54F779 for 16-pin version 


ORDERING INFORMATION 


20pA/0.6mA 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 
CERDIP PIN CONFIGURATION 
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VOs GND VO4 VOs Og 
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Signetics Military Logic Products 
LOGIC DIAGRAM 


Counter 


CLEIALEY ALEY ALET ALET LEY LET 
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| 
OO) 


eS 


Laan 


= = 

= | CSE Oi RD ER Cae) | ee ee ey w 
FS a FF a aa a ine 
2 ae Sere Ge ap 


AAA 


Op 
ey 
O2 
WO, 


Fi 


VOs 
Og 
07 
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For pinouts refer to Package Pin Configurations 
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Counter 54F579 


FUNCTION TABLE 


INPUTS 


OPERATING MODE 
\/Og to 1/07 in high impedance (PE disabled) 
Og to 1/07 in high impedance 


Flip-flop output appears on I/O lines 
Hold 


H = High voltage level ; 
L = Low voltage level 

X =  Don'tcare 

tT = Low-to-High clock transition 

(notLL) = CS and PE should never be Low voltage level at the same time 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


[veo | Svppivvotagorange ——SC=C“‘“‘*S*C*‘“‘“‘“S*‘“‘“‘*~*S*S*~*dSC | Vd 
vi | inputvanagerange SSCS wr +d 
ri | rputeunentrang——SSSSCSCSCSSS*dC 0 | 
ves 
ca a 


Voltage applied to output in High output state range -0.5 to +Vcc 
Current applied to output in Low output state |g 
Storage temperature range . 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max _| 


Wes | Svopyvotags SSCS ts so ss | 
Vir | Hatovelinputvenage®™ ———SSSSCSCSC~—~—SC—‘“—*S*~—‘“‘“—*~*S*S*S*S*S*~‘i Pd 

v 
Te] 


ae aes eee 
iia Pena | mA 
a ee es | mA 
lou High-level output current VOn ee ee ee ee 

PS a 
es ee ee 
| 5 || as 


Low-level output current 


Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS": 4 


lon =-1MA 
High-level output voltage 
Vor | Voc = Min, Vit = Max, lot = Max, Vin = Min 


lou = -3mA 


loy =-1MA 


Vou 
VoL Low-level output voltage 
Input clamp voltage Voc = Min, |) = lik 
Input current at maximum Voc = Max, V, = 5.5V 
input voltage Voc = Max, V, = 7.0V 


High-level input current except Veco = Max, V| = 2.7V 
Low-level input current On Voc = Max, V; = 0.5V 


lozy Off-state current High-level ‘ 
+ lin voltage applied Voc = Max, Vin = Min, Vi = 2.7V 
I Off-state current Low-level ie) : 
ott voltage applied A Voc = Max, Viq = Min, V, = 0.5V 
-60 


IocH 
lect Voc = Max 
lccz 


Vec = +5.0V 
C, = 50pF, R, = 5002 


[fax __| Maximum clock frequency | __ Waveform | 100 _| 
teLy Propagation delay 
CP to W/O, Waveform 1 
tpi Propagation delay 
cP ote Waveform 1 
tpi Propagation delay 
U is sre} Waveform 4 
teLy Propagation delay 
Pro ti 
ee 
tpyz Output Disable time from Waveform 6 
tpiz High or Low level CS, PE, 1/0, Waveform 7 
tpzy Output Enable time to High or Waveform 6 
tpz. Low level CS, PE, I/O, Waveform 7 
tpyz Output Disable time from Waveform 6 
tpLz High or Low level OE, to I/O, Waveform 7 
tezH Output Enable time to High or Waveform 6 
tpz, Low level OE to I/O, Waveform 7 
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AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 
P 


| Min 
anes High or Low | Wavetoms | 39 
Ee 
ft) [RBS R | wows | BE | 
MO) [BRRSEB ee | woes | 
| 33 | 
ce 
ase 
| 3.0 | 
| 40 | 


TEST CONDITIONS 


Ta = +25°C 
Vec = +5.0V 
Ct = 50pF, Re = 500Q 


ts(H) 
t.(L) 


ts(H) Setup time, High or Low 

te(L) CEP or CET to CP Waveform 5 

th(H) Hold time, High or Low 

ty(L) CEP or CET to CP Waveform 5 
Clock Pulse width Waveform 1 

t(L) 


twil)___|_ MIR Pulse width 
NOTES: 
1 


. For conditions shown as Min or Max, use the appropriate value specified under Recommended Operating Conditions for the applicable type 
and the Function Table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter test, los tests should be performed last. ‘ 

4. When testing devices to the Functional Table specified, refer to the ‘Recommended Operating Conditions’ section of Application Note 202, 
“Testing and Specifying FAST Logic”. 

5. This parameter is guaranteed, but not tested. 


= 
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AC WAVEFORMS 


Vou 
VoL 
Vou 


VoL 


Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Master Reset Pulse Width, Master Reset to 
Clock Pulse Width and Maximum Clock Frequency Output Delay and Master Reset to Clock Recovery Time 


Waveform 3. Propagation Delay CET Input to 
Terminal Count Output Waveform ples Fee Input to 


Waveform 5. Data Setup and Hold Times 


Ae Vou 0.3V 


ov 


VOn vu 


ee Voy +0.3V 


Waveform 6. 3-State Output Enable Time to High Level and Waveform 7. 3-State Output Enable Time to Low Level 
Output Disable Time from High Level and Output Disable Time from Low Level 


NOTE: For all waveforms Vy = 1.5V. 
The shaded areas Indicate when the input is permitted to change for predictable output performance. 
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Counter 54F579 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 
Test Circult for 3-State Outputs and Ve = 1.5V 
Open Collector Outputs Input Pulse Definitions 


SWITCH POSITION 
[sr [thie [Soom | case [asm 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 

Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES ~ 

e High-impedance NPN base Inputs for 
reduced loading (70,A In High and 
Low states) 


® Ideal for applications which require 
high output drive and minimal bus 
loading 
© Octal bidirectional bus Interface 
e 3-State buffer outputs sink 48mA and 
source 12mA 
- 54F620, inverting 
- 54F623, non-inverting 


54F620, 54F623 


Transceivers 


54F620 — Inverting 3-State Octal Bus Transceiver 
54F623 — Non-Inverting 3-State Octal Bus Transceiver 


Product Specification 


DESCRIPTION 

The 54F623 is an octal transceiver featur- 
ing non-inverting 3-State bus-compatible 
outputs in both send and receive direc- 
tions. The outputs are capable of sinking 
48mA and sourcing up to 12mA, providing 
very good capacitive drive characteristics. 
The 54F620 is an inverting version of the 
54F623. 


These octalbus transceivers are designed 
for asynchronous two-way communica- 
tion between data buses. The control func- 
tion implementation allows for maximum 
flexibility in timing. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


A 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20uA in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 
54F620 


For LLCC pin assignments, see JEDEC Standard No. 2 
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WV, 


ee 
oF 
Te 
oF 
Bel 
oe 
a 
me 
nel 
i 
ate 
ie 
Be 


rf 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Product Specification 


Transceivers 


54F620, 54F623 


PIN CONFIGURATION 


54F623 


For LLCC pin assignments, see JEDEC Standard No. 2 


These devices allow data transmission from the 
Abus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the Enable 
inputs (GBA and GAB). The Enable inputs can 
be used to disable the device so that the buses 
are effectively isolated. 


FUNCTION TABLE 


H = High voltage level 
L = Low voltage level 
Z = Highimpedance 


a a A 
ee 
eee a 


LOGIC SYMBOL 


The dual-enable configuration gives the 
54F620 and 54F623 the capability to store data 
by the simultaneous enabling of GBA and GAB. 
Each outputreinforces its inputin this transceiv- 
erconfiguration. Thus, when both controlinputs 


ENABLE INPUTS OPERATION 
B data to A bus B data to A bus 
A data to B bus A data to B bus 


B data to A bus, 
A data to B bus 


For LLCC pin assignments, see JEDEC Standard No. 2 


yan 


ya 


PANY NY ANY LS) 


v- 


4s) 


Ay 


are enabled and all other data sources to the 
two sets of the bus lines are at high impedance, 
both sets of bus lines (16 in all) will remain in 
their last states. 


B data to A bus, 
A data to B bus 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
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Transceivers 54F620, 54F623 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 


Low-level input voltage® 


ix | Input clamp current 


loH2 High-level output current 
lout 


High-level output current 


el Low-level output current 


Operating free-air temperature range 


Vv 
Vv 
Vv 
lik 


High-level input voltage 
IL 
A 


Voc = Min, 


Vi. = Max, Hlon=-tma_ | 25 | 34 | | vi 

Via = Min flom=t2ma_ | 20 | | | v_ | 
Vou Low-level output voltage Voc = Min, Vit = Max, Hln=20mA |] 0 [ 50 | OV 
(eal een ee Bee ee 


live Input current at GBA, GAB Voc = 0.0V, V; = 7.0V 
maximum input voltage | Others | Voc = 5.5V, V = 5.5V 
High-level input current | GBA, GAB Voc = Max, V = 2.7V 


Low-level input current only Voc = Max, V; = 0.5V 


Off-state current High- Voc = Max, Vo = 2.7V 
level voltage applied A; -Ag 


Off-state current B, - Bg Voc = Max, Vo = 0.5V 
Low-level voltage applied 


Short-circuit Vcc = Max 
output current? 

Fe20 
| tech | Voc = Max 
Fea 


Icoz 
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Transceivers 54F620, 54F623 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C 
Vec = +5.0V Vec = +5.0V + 10% 
C, = 50pF, R, = 5000 C, = 50pF, R, = 500Q 


teLy Propagation delay 

An to By Waveform 1 
teLH Propagation delay 

Bn to An Waveform 1 
tpzH Output enable to High or Waveform 3 
tez Low level GBA to A, Waveform 4 


tpyz Output disable from High or Waveform 3 
teLz Low level GBA to A, Waveform 4 
tpzy Output enable to High or Waveform 3 
tpz_ Low level GAB To B, Waveform 4 
tpyz Output disable from High or Waveform 3 
tpLz Low level GAB to B, Waveform 4 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 
tPLH Propagation delay 

Bn to Aq Waveform 2 
tpzH Output enable to High or Waveform 3 
tezL Low level GBA to A, Waveform 4 
tpuz Output disable from High or Waveform 3 
tpLz Low level GBA to A, Waveform 4 
tpzy Output enable to High or Waveform 3 
tpzi Low level GAB To B, Waveform 4 
tpyz Output disable from High or Waveform 3 
tpLz Low level GAB to B, Waveform 4 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. Measure Icg with outputs open. 

5. When testing devices to the functional table specified, refer to the ‘Recommended Operating Conditions’ section of Application Note 202, 
“Testing and Specifying FAST Logic”. 


45 
2.5 
7.6 
7.5 
7.5 
7.5 


Ta = +25°C 
Voc = +5.0V 
C, = 50pF, R, = 500Q 


Voc = +5.0V + 10% 
Cy, = 50pF, R, = 500Q 
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Transceivers 54F620, 54F623 


AC WAVEFORMS 


VM 


Waveform 1. For Inverting Outputs Waveform 2. For non-inverting Outputs 


3.5V 


“ike VoL +0.3V 


Waveform 3. 3-State Output Enable Time to High Waveform 4. 3-State Output Enable Time to Low 
Level Output Disable Time from High Level Level Output Disable Time from Low Level 


NOTE: For all waveforms, Viy = 1.5V 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Test Circuit for 3-State Outputs and Vu = 1.5V 
Open Collector Outputs Input Pulse Definitions 


SWITCH POSITION 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 

Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 


nonou ou 
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FEATURES 

¢ High impedance NPN base Inputs 
for reduced loading (70,A In High 
and Low states) 


e Ideal for applications which require 
high output drive and minimal bus 
loading 


e Inverting version of 54F245 
e Octal bidirectional bus interface 


e 3-State buffer outputs sink 48mA 
and source 12mA 


54F640 


Transceiver 


Product Specification 


DESCRIPTION 

The 54F640 is an octal transceiver featur- 
ing inverting 3-State bus-compatible out- 
puts in both send and receive directions. 


The B, - Bg outputs are capable of sinking 
48mA and sourcing 12mA, providing very 
good capacitive drive characteristics. 


The octal bus transceivers are designed 
for asynchronous two-way communica- 
tion between data busses. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


prs nesemmo ett | Ra | 
TOE | Outputenale inputs acivolon) _—SSSCS*dCCi | 


2.0/0.067 40pA/40pA 


Octal Bus Transceiver, Inverting (3-State) 


ORDERING INFORMATION 


FUNCTION TABLE 


= High voltage level 
= Low voltage level 

= Don't care 

= High impedance state 


NOTE: One (1.0) FAST Unit Load is defined as: 20,:A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


LOGIC SYMBOL 


23465 67 8 9 


Ay Ag Ag Ag As Ag Az Ag 


B; Bz B3 Bg Bs Bg B7 Bg 


18 17 16 15 14 13 12 11 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Transceiver 54F640 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


fevweor]SSCS~S~S ARANETA 
Veo | Suppyvotagorango ——SSCSC~—“‘*S*~“‘“‘“S*S*~*dC‘“ SCC 
vi | inputvetagerange —SSSSCSCSC~SC“CSCS~S~S sro «dC 
Th | inputeanentrange 
a 
pa ae 

el 


Voltage applied to output in High output state range -0.5 to +5.5 


Current applied to output in Low output state fAy-Ap | 40s 
[B-B { 6 


Storage temperature range -65 to +150 | og | 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max_| 


[Voc | Suppyvolage aco | | sco | 
[Vn | High-level inputvoltage to fT 
|Mn____| LowHevelinputvoltage To 
[lc | Inputclampeurent tm 
ae es 


High-level output current 


fete gl 
[lowe | eed 
[lous | Highteveloutputcurent, Be fT te ma 
naa 
met 
| 55 


6 


Bg 
lou Low-level output current 
Operating free-air temperature range 
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Transceiver 54F640 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 


Vir = Max, 


lows =-12mA 


Vit = Max, Vin= Min lo. = 40mA 


Voc = Min, , = lk 


Input current at Voc =5.5V, Vi= 5.5V 


maximum input voltage Voc = 0.0V, Vj = 7.0V 


Off-state current Low-level voltage applied Voc = Max, Vin = Min, V; = 0.5V 


Short-circuit Voc = Max 
output current? 
TR=Ay-Ag=4.5VOE-GND 


Supply current (total) Voc = Max OE = TR = B, -Bg= GND 
OE = 4.5V. TR = By-Be-GND 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS , LIMITS 
Ta = +25°C Ta = “55°C to +125°C 
Voc = +5.0V Vec = +5.0V + 10% 
C, = 50pF, Ry = §00Q 


tery Propagation delay 
teHL An to Bp, By to An 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests log tests should be performed last. 


May 22, 1987 349 


Signetics Military Logic Products Product Specification 


Transceiver | | 54F640 


AC WAVEFORMS 


= Von -0.3V 


ov 


Waveform 1. Propagation Delays for Waveform 2. 3-State Output Enable Time to High Level 
A, to B, or B, to A, : and Output Disable Time from High Level 


te VoL +0.3V 


Waveform 3, 3-State Output Enable Time to Low Level 
and Output Disable Time from Low Level 


NOTE: For all waveforms, Vij = 1.5V 


TEST CIRCUIT AND WAVEFORMS 
PULSE 
GENERATOR 


Vig = 1.5V 
Test Circult for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 
amos 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zgut of pulse generators. 
Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table. 
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FEATURES 


e Combines 54F245 and 54F374 type 
functions in one chip 


e High Impedance base inputs for 


reduced loading (70,A In High and 
Low states) 


e Independent registers for A and B 
buses 


DESCRIPTION 

The 54F646A_ Transceiver/Register 
consists of bus transceiver circuits with 
3-state outputs, D-type flip-flops, and 
control circuitry arranged for multi- 
plexed transmission of data directly 
from the input bus or from the internal 
registers. Data on the Aor B bus will be 
clocked into the registers as the appro- 
priate clock pin goes High. Output En- 
able (OE) and DIR pins are provided to 
control the transceiver function. In the 
transceiver mode, data present at the 
high impedance port may be stored in ei- 
ther the A or B register or both. 


PIN CONFIGURATION 


For LLCC pin assignments, see Jedec Standard No. 2 


December 1989 


D4F646A 


Transceiver/Register 


Octal Transceiver/Register, Non-Inverting (3-State) 


Objective Specification 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
24-Pin Ceramic DIP S4F646A/BLA 
' CURRENT 


ee TYPICAL 
max (TOTAL) 


Ec 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


pms | pesomeron | eto | era | 
Ae-AisBo- 8; [AandBinpus _——~—S~*wC GS | TORATOWA | 
| CPAB | Ato-Bclockinput =| 1.0/0.033 | 20KA20UA_ 
PcPEA | Bto-Aclockinput | 1.070003 _| 20uN204A 
[OIR [Dataflow crecional convolnatioinput_| 1.000.066 | 20uA/AOuA 
POE [OutputEnabioinput _————* 1.000066 | 20,AOuA | 
[AeA BoB; [Outputs _———SSSSSCS*dCr20 | tena | 


NOTE: One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low 
State. 


e Multiplexed real-time and stored 
data 


¢ Non-inverting data paths 
¢ Controlled ramp outputs 
e 3-state outputs 


© 300 mil wide 24-pin Slim Dip 
package 


TYPICAL SUPPLY 


LOGIC SYMBOL 


45 6 7 8 9 10 11 


Ag Ay Ag Ag Ag Ags Ag Az 


Bo By B2 Bz B4 Bs Bg Bz 


20 19 18 17 16 15 14 13 


For LLCC pin assignments, see Jedec Standard No. 2 
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Objective Specification 


Transceiver/Register 


54F646A 


The select (SAB, SBA) pins determine whether 
data is stored or transfered through the device 
in real-time. The DIR determines which bus will 
receive data when the OE is Low. In the isola- 
tion mode (OE = High), data from Bus A may be 


REAL TIME BUS TRANSFER 
BUS B TO BUS A 


DE DIR CPAB CPBA SAB SBA 
to x x x L L oH 


FUNCTION TABLE 


CPAB 


| x | 
T 
ef 


<= 
xx}]o7/ x} 


att 


REAL TIME BUS TRANSFER 
BUS A TO BUS B 


, INPUTS DATA VO OPERATING MODE 


| Input | Unspecified* Store A, B unspecified” 
Store B, A unspecified* 


Store A and B data 
Isolation, hold storage 
Real time B data to A bus 
Stored B data to A bus 
— Real time A data to B bus 
Stored A data to B bus 


stored in the B register and/or data from Bus B 
may be stored in the A register. When an output 
function is disabled, the input function is still en- 
abled and may be used to store and transmit 
data. Only one of the two busses, A or Bmay be 


OE DIR CPAB CPBA SAB SBA 


x x L x 


Unspecified* 


i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 


H = High voltage level 

L = Low voltage level 

X = Don'tcare 

T = Low-to-High clock transition 
December 1989 
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STORAGE FROM 
A, B, OR A ANDB 


driven at a time. The following examples dem- 
onstrate the four fundamental bus-manage- 
ment functions that can be performed with the 
54F646A. 


TRANSFER STORED DATA 
TOA OR B 


The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enable, 


Signetics Military Logic Products Objective Specification 


Transceiver/Register | 54F646A 


LOGIC DIAGRAM 


To 7 other channels 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


i;__[ trputeurentrange—SSCSC~C~“‘“~*S*S*S*~*~“C*~‘“~*~“‘~‘“~*~*~*~*~YCSCSC~ OO SC*dC A 
flo | Current applied to output in Low output state ee ee 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage 
Vn | High-level input voltage 


LV, Low-level input voltage 
ix | Input clamp current 


Vcc 
Vin 
Vit 
Ta 


Operating free-air temperature range 
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Transceiver/Register 54F646A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Min | Typ? | Max _| 


Vou High-level output voltage * | Voc = Min, Vit = Max, Flon=-amA | 24 | | tv 


[Ver [Lowioveroututvotago | Vop=Min.Va Max [torn 2ama |_| ome | om |v 


OE DIR 
High-level input current CBAB, CPBA Veco = Max, V; = 2.7V 
SAB, SBA 


Low-level input current CBAB, CPBA 
: SAB, SBA Vec = Max, V; = 0.5V Eee 3 


I 


Off-state output current, 
lozy + hi High-level voltage applied | Ao-A7, Bo-By Voc = Max, Vo = 2.7V 
Off-state output current, 
Low-level ne applied Ag-Az, Bo-B7 Voc = Max, Vo = 0.5V 
Flo | Output current Voc = Max, Vo = 2.25V 


ee ee 
Voc = Max Pee 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITION 
Tag = +25°C 
Vec = +5.0V 
C, = SOpF, R, = 5002 


Maximum clock frequency. | Waveform _—|_165_| 185 _| 
teLy | Propagation delay 7.0 

CPAB or CPBA tp A, or Br, Waveform 1 7.0 
tPLy Propagation delay 4.0 d 

Ap to B, or By to A, Waveform 2, 3 2.0 i 
teLy Propagation dealy 6.5 

SAB or SBA to A, or B,, Waveform 2, 3 8.0 
tpzy Output Enable time Waveform 5 3.0 
teze OE to A, or By Waveform 6 3.0 
tezy Output Enable time Waveform 5 
tpz. DIR to A, or By Waveform 6 
tpyz Output Disable time Waveform 5 

teLz OE to A, or B, “Waveform 6 

tpyz Output Disable time Waveform 5 

teiz DIR to A, or B, Waveform 6 


lec Supply current (total) 


Veg = +5.0V + 10% 
C, = 50pF, R, = 5002 


oo 
oo 


On}; Toa; noTron 


ON |,TON!T Oo] on 
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Transceiver/Register 54F646A 


TEST CONDITION 


Ta = +25°C 


AC SETUP REQUIREMENTS 
Vec = +5.0V 
C, = 50pF, R, = 5000 


| Min | Typ | Max | Min | 


t(H) Setup time, High or Low 
An oF By to CPAB or CPBA Wevelouns 
th(H) Hold time, High or Low 
An of By to CPAB or CPBA Waveland 
tw(H) Pulse width, High or Low 
serarce | wm Lt | Ls > 1s | 


Ap beak 
For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 

s All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. The output condition has been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ios. 


Ta = -55°C to +125°C 
Veco = +5.0V + 10% 
C,_ = 50pF, a 5002 
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Buffers/Drivers 


54F655A Octal Buffer/Line Driver with Parity, Inverting (3-State) 
54F656A Octal Buffer/Line Driver with Parity, Non-Inverting (3-State) 


Military Logic Products Product Specification 
FEATURES e 54F655A Inverting checking designed to be employed as 
e Significantly Improved AC perform- 54F656A Non-Inverting memory address drivers, clock drivers 
ance over 54F655 and 54F656 and bus-oriented transmitters/receivers. 


e 3-State outputs sink 48mA 
e High impedance NPN base Input for. Inputs source 12mA 


reduced loading (201A In High and, inputs on one side and outputs on 
Low states) the other side simplify PC board ORDERING INFORMATION 


e Ideal In applications where high layout DESCRIPTION ORDER CODE 


output drive and light bus loading e Combined functions reduce part 54F655A/BLA 
are required (I, Is 20nA vs FAST std — count and enhance system Relemie IP S4FES6A/BLA 
Ceramic Flat Pack eee nen 


of 600;:A) performance 
28-Pin Ceramic LLCC Sea es 


These parts include parity generator/ 
checker to improve PC board density. 


e 54F655A combines 54F240 and 
54F280 functions In one package DESCRIPTION 
e 54F656A combines 54F244 and The 54F655A and 54F65A are octal buff- 


54F280A functions In one package ers and line drivers with parity generation/ 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION HIGH/LOW 


OE 
Y, 
Y, 


i oa | __2ouaroun | 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20p/A in the High State and 0.6mA in the Low state. 


PIN CONFIGURATION LOGIC SYMBOL 


54F655A 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffers/Drivers 54F655A, 54F656A 


PIN CONFIGURATION LOGIC SYMBOL 
54F656A 54F656A 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 


PARITY 
INPUTS OUTPUTS 
Number of inputs, High (PI, Io - I7) 
Even-0, 2, 4, 6,8 = aa ee 
JOdd-13579 =| t& | H | 
Any OE = High ae ee 


FUNCTION TABLES 


| OE, | OE, | OF | ww | S4F6ssA | S4F656A | 


High voltage level 
Low voltage level 
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Buffers/Drivers 


LOGIC DIAGRAM FOR 54F655A (Non-inverting For 54F656A) 
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Buffers/Drivers 54F655A, 54F656A 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage range -0.5 to +7.0 he aye 
Vi Input voltage range -0.5 to +7.0 ba, Me it 


[Veo | 
wc! 
rii__[ taputeurentrange——SSSSC—~—SC—“—S*C—C—C—*~—“—~—~SsSs~s—‘“Ss*sSCSs~CS~s~—CS~sSSC‘ +d 
[Vo Votage appid to oulputin High ouputstatorangs——SSSCSCS*~dSC*‘“CS~S 
lilo | Current applied to output in Low output state Bae: Saal 
[Tsre__| Storage temperaturerange Tt | 


RECOMMENDED OPERATING CONDITIONS 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 
V 
V 


V 
! 


High-level output voltage Veo = Min, Vi, =Max, Viy=Min |low=Min | 


Low-level output voltage Vec = Min, Vi, = Max, Vin = Min, lop = Max 
VK | Input clamp voltage Veco = Min, t= Ik 


-0.7. 


Input current at maximum input 


OH 
OL 
IK in, 
High-level input current Voc = Max, V) = 2.7V 
IL Low-level input current Voc = Max, V, = 0.5V 
OZL i 
cc 


Off-state current, 

Hoot High-level voltage applied Voc = Max, Vin = Min, Vo = 2.7V 
Off-state current, 

Hon | Low-level voltage applied Voc = Max, Vin = Min, Vo = 0.5V 


Voo = Max, Vo = 0.0V 


IocH 


78 


Supply current (total) 


my 
(e¥) n 
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Product Specification 


54F655A, 54F656A 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 


SYMBOL PARAMETER 


tpLy Propagation delay 
tpHL I, to Y, (54F655A) 


202, “Testing and Specifying FAST Logic.”) 


TEST CONDITIONS 


tpLy Propagation delay 
teHL I, to Y, (54F656A) 


teLy Propagation delay 

teHL In to Ze, Zo 

tezy Output enable time to 
tezi High or Low level 

tpyz Output disable time from 
tpiz High or Low level 


Waveform 1, 2 
Waveform 3 
Waveform 4 


Waveform 3 
Waveform 4 


NOTES: 


1. 


2. 
3. 


For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type 


and function table operating mode. 
All typical values are at Vog = 5V, Ta = 25°C. 


LIMITS 
Ta = +25°C, Vec = +5.0V Ta = -55°C to +125°C 


Voc = +5.0V + 10% 


Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 


niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 


High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 


of parameter tests, log tests should be performed last. 


AC WAVEFORMS 


April 6, 1987 


Yr ZEB EO 


Waveform 1. Clock to Output Delays and Clock 
Pulse Width 


VM 


'PHZ 


oi VoH 0.3V 


ov 


Ze, Zo VM 


Waveform 3. 3-State Output Enable Time to Low Level and 
Output Disable Time from Low Level 


Yrw Es ZO 


Waveform 2. Propagation Delay for |, to Yp, Le, Zo, 


3.5V 


Teveisae 


Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time from Low Level 


Yn, Ym 
Ze XO 


NOTE: For all waveforms, Viq = 1.5V 
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Buffers/Drivers 54F655A, 54F656A 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 
tw 
VM = 1.5V 
Test Circuit for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 


INPUT PULSE CHARACTERISTICS 
tz, closed Family Pulse Width| tiy | tra 
ZL close 


DEFINITIONS: ; 
R Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 

Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 


e High-Impedance NPN base Input for 
reduced loading (20 in High and Low 
states) 


e Ideal in applications where high out- 
put drive and light bus loading are re- 


quired (I is 202A vs FAST std of 
600nA) 

* 24-pin silm dip (300-mil) package 

¢ 3-State outputs 

¢ Outputs sink 48mA 

e 12mA source current 

e Input diodes for termination effects 


54F657 


Transceiver 


Octal Bidirectional Transcelver With 8-Bit Parity 
Generator/Checker (3-State Outputs) 


Product Specification 


DESCRIPTION 

The 54F657 contains eight non-inverting 
buffers with 3-State outputs and an 8-bit 
parity generator/checker, and is intended 
for bus-oriented applications. The buffers 
have a guaranteed current sinking capa- 
bility of 20mA at the A ports and 48mA at 
the B ports. The Transmit/Receive (T/R) 
input determines the direction of the data 
flow through the bidirectional transceiv- 
ers. Transmit (active High) enables data 
from A ports to B ports; Receive (active 
Low) enables data from B ports to A ports. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


A 
T 


[OE | Output enatie input ecive Low) —————SSSCSSSCSCSCSCSCS~S 08 | AHA 
[ERROR | Eroroupst_———SSSSSS 10809 | arc 


ORDERING INFORMATION 
DESCRIPTION 
24-Pin Ceramic DIP 


24-Pin Ceramic FlatPack 
28-Pin Ceramic LLCC 


3.5/0.117 


NOTE: One (1.0) FAST Unit Load is defined as 20pA in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


April 30, 1990 


LOGIC SYMBOL 


Ap Ay Ag Ag Aq Ag Ag Az 


™ 
OE 


PARITY 


ODD/EVEN 
Bo By Bo Bg Ba Bs Bg B7 


23 22 21 20 17 16 15 14 


Voc =Pin7 
GND = Pin 18, 19 
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Transceiver 54F657 


LOGIC DIAGRAM 


Ss : ] PARITY 
ie "| ERROR 
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Transceiver 


54F657 


The Output Enable inputs disable both the A 
and B ports by placing them ina High-Z condi- 
tion when either the OE input is High or the 
OE inputis Low. 


The parity generator detects whether an even 
or odd number of bits on the A ports are High, 
depending on the condition of the Parity Se- 
lect input. If the Even inputis active High and 
aneven number of A inputs are High, the Par- 
ity output is High. The parity of the data re- 
ceived on the B ports is compared with the 
Parity Select input and the Error outputis Low 
if not equal. 


FUNCTION TABLE 


NUMBER OF 
INPUTS THAT 


ARE HIGH 


0, 2, 4, 6,8 


OUTPUTS 


OUTPUTS MODE 


Transmit 
Transmit 
Receive 
Receive 
Receive 
Receive 


Transmit 
Transmit 
Receive 
Receive 
Receive 
Receive 


1,3,5,7 


-rrxrcNn | 


fe) 

oO 

; Oo 
KperLoercyereercuwucwcrs : 


High voltage level 
Low voltage level 
Don't care 
High impedance state 


RxOT 
neoun 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 


Input voltage range 
fh | Input current range 
|Yo | 


Vo 


Supply voltage range 


Storage temperature range 


Voltage applied to output in Huigh output state range 


A 
Current applied to output in Low output state pAo-Ar Tm 
Bo-ByPARITY,ERROR | 96 


otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


| RATING 
| 
0.5 to Voc 

| mA 

| mA 


-65 to +150 


RECOMMENDED OPERATING CONDITIONS 


High-level output current 


High-level output current 
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Transceiver 54F657 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level low =-1mA 


output voltage Bo - Bz, PARITY lon =-12mMA 
ERROR 


output voltage Vit = Max, lo, = 48mA 
ERROR Vin = Min 


Voc = Min, ly = lik 


Input current Voc = 0.0V, V; = 7.0V 
at maximum Voc = 5.5V, V) = 5.5V 
input voltage Veco = 5.5V, V| = 5.5V 


High-level Voc = Max, V; = 2.7V 
Low-level Vcc = Max, Vi = 0.5V 


Off-state current High level . 
voltage applied Ag- A? Voce Man Mao Moe e7y 
Off-state current Low level : 
voltage applied Voc = Max, Viq = Min, Vo = 0.5V 
Off-state current High level . 
voltage applied By - B7 Voge Max NareMin.Vo =e. 1. 
Off-state current Low level PARITY , 
voltage applied Voc = Max, Viy = Min, Vo = 0.5V 
. | Off-state current High level . 
voltage applied Vec = Max, Vin = Min, Vo = 2.7V 
| Off-state current Low level 
O21 voltage applied 
ome Short-circuit output current? - 


Supply current (total 


1S 19 [Pie 
"1 tol 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, “Testing and Specifying FAST Logic.”) 


Ta = 425°C Ta = -55°C to +125°C 
Voc = +5.0V Vec = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, R, = 5002 


Propagation delay 

A, to B,, B, to A, Waveform 2 
teLH2 Propagation delay 70 
teHL2 A, to PARITY Waveform 1, 2 70 


teLH3 Propagation delay 45 
teas ODD/EVEN to PARITY, ERROR | Waveform 1,2 45 
tet Propagation delay 
tua B, to ERROR 
tpLHs Propagation dela 
teyis PARITY to ERROR 
tezy Output enable time5 Waveform 3 
tezi to High or Low level Waveform 4 
Output disable time Waveform 3 
from High or Low level Waveform 4 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Vog = SV, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. When testing devices to the functional table specified refer to the “Recommended Operating Conditions” section of the Applications Note 202, 
“Testing and Specifying FAST Logic”. 

5. These delay times reflect the 3-state recovery time only and not the signal through the buffers or the parity check circuitry. To assure VALID 
information at the ERROR pin, time must be allowed for the signal to propagate through the drivers (B to A), through the parity check circuitry 
(same as A to PARITY), and to the ERROR. VALID data at the ERROR pin > (B to A) + (A to PARITY). 
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AC WAVEFORMS 


Ap, Bp ODD/EVER , B, ODD/EVEN 
PARITY ere PARITY 


PARITY, ERROR 
An, By 
PARITY, ERROR 


Waveform 2. Propagation Delay for Non-Inverting Outputs 


Vu 


Vou 0.3V 
ale Yr 3.5V 


An Bh An: Bn 
PARITY, ERROR ov PARITY, ERROR 
i Vor +0.3V 


Waveform 3. 3-State Enable Time to High Level Waveform 4. 3-State Enable Time to Low Level 
and Disable Time from High Level and Disable Time from Low Level 


NOTE: For all waveforms, Viv = 1.5V 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


Test Circuit for 3-State Outputs and Vu = 1.5V 
Open Collector Outputs Input Pulse Definitions 


SWITCH POSITION 
Tsar [tv | sone | asne | ae | 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zoyrz of pulse generators. 

Unclocked pins must be held at:: <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 

® 16-bit parallel-to-serial conversion 
® 16-bit serial-in, serlal-out 

® Chip Select control 

© Power supply current 48mA typical 
© Shift frequency 110MHz typical 


DESCRIPTION 

The 54F676 contains 16 flip-flops with provision 
for synchronous parallel or serial entry and seri- 
al output. When the Mode (M) input is High, in- 
formation present on the parallel data (Do-D45) 
inputs is entered on the falling edge of the Clock 


54F676 
Shift Register 


16-Bit Shift Register 
Product Specification 


Pulse (CP) input signal. When Mis Low, data is 
shifted out of the most significant bit position 
while information present on the Serial (S1) 
input shifts into the least significant bit position. 
A High signal on the Chip Select (CS) input 
prevents both parallel and serial operations. 


The 16-bit shift register operates in one of three 
modes, as indicated in the Shift Register 
Operations Table. 


Hold—a High signal on the Chip Select (CS) in- 
put prevents clocking, and data is stored in the 
16 registers. 


Shift/Serial Load — data present on the S1 pin 
shifts into the register on the falling edge of CP. 
Data enters the Qo position and shifts toward 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee ce 
[oS Chip Seoctnpatacivetoy SSS torn de 
Pst | Sevaldatainat ———SSSCSCS~Ctnn | an 
PM | Mode selecting’ ———SSCSCSCSCSCSCS~dCtno | an gm 
[09-Dig | Paraleldaainus—————SSSCSCS~S~S tno | an 
|so_ id Soriatdatacuput, se CCi‘“‘C*dLSCéSOG =| tmA20mA_— 


Q 5 0n successive clocks, finally appearing on 
the SO pin. 


Parallel Load — data present on Py - P15 are en- 
tered into the register on the falling edge of TP. 
The SO output represents the Qjs5 register 
output. 


To prevent false clocking, CP must be Low 
during a Low-to-High transition of CS. 


ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High State and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


February 24, 1988 


LOGIC SYMBOL 


9 10 11 13 14 15 16 17 18 19 20 2122 23 


Do Dy D2 Dg Dg Ds Dg D7 Dg Dg DyQ 044 Dy2043D44 045 


368 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Shift Register 54F676 


FUNCTION TABLE 


CONTROL INPUT 


OPERATING MODE 


Hold 
Shift/serial load 
Parallel load 
High voltage level 


Low voltage level 
Don't care 


High-to-Low clock transition 


H 
L 
X 
L 


LOGIC DIAGRAM 


Do - D45 (7-11), (13-23) 


Voc = Pin 24 
GND = Pin 12 
( )} = Pin numbers 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 
A A 
ie] 


51047. ae 
Input voltage range -0.5 to +7.0 | ov | 
a 
Current applied to output in Low output state i ee ee 


RECOMMENDED OPERATING CONDITIONS 
SYMBOL 


V 


Tsta 


Operating free-air temperature range 


Voc 
Vin 
Vit 
lik 
lou 
lot 
Ta 
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Shift Register 54F676 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


Vou High-level output voltage Voc = Min, Vi. = Max, Viy = Min, loy = Max 
Low-level output voltage Voc = Min, Vi, = Max, Vin = Min, lop = Max 
Input clamp voltage Veco = Min, |) =I 


v= hg pees 

Input current at maximum 
High-level input current Veo = Max, V) = 2.7V lies 4 
Low-level input current Voc = Max, V) = 0.5V ss 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
Ta = 25°C Ta = -55 TO +125°C 
Voc = +5.0V Voc = +5.0V +10% 
Cy = 50pF C, = 50pF 
Ry = 5002 R, = 5002 
Ce 


Maximum clock frequency 
tPLH 
teu 


a 
seer we ee Pee eT 
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AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


TEST CONDITIONS 


LIMITS UNIT 


Ty = -55 TO +125°C 


Vec = +5.0V +10% 
CL = 50pF 


ts(H) 
ts(L) 


ta(H) 
ty(L) 


ts(H) 
ts(L) 


ty(H) 
ty(L) 


ts(H) 
ts(L) 


t,(H) 
ty(L) 


ts(L) 


t(H) 


tw(H) 
tw(L) 
T 


z 
m 
9 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Vocg = 5V and Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4. This test is guaranteed, but not tested. 


AC WAVEFORMS 


Vou 
Ve 
Vo. 


Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Propagation Delay for Data to Output, 
Clock Widths and Maximum Clock Frequency Data and Select Setup, and Hold Times 


NOTE: Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


February 24, 1988 371 


Signetics Military FAST Products Product Specification 


Shift Register 54F676 


AC WAVEFORMS 


PULSE 
GENERATOR 


tw 


Test Circuit for Totem-Pole Outputs 
Vig = 1.5V 


Input Pulse Definition 


DEFINITIONS: 
= Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
= Load capacitance includes jig and probe capacitance; see Pulse Width | 
AC Characteristics for value. Family Pulse Width | trun tHe 


= Termination resistance should be equal to Zour of pulse | sae | 1MHz | s00ns | <25ns | <2.5ns | 
generators. 


= Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 
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DESCRIPTION 

The 54F776 is an octal latched transceiv- 
er and is intended to provide the electrical 
interface to a high performance wired-OR 
bus. This bus has a loaded characteristic 
impedance range of 20 to 50 2 and is ter- 


minated on each end with a 30 to 402 re- 
sistor. 


The 54F776 is an octal bidirectional trans- 
ceiver with Open-Collector B and 3-State 
A port output drivers. A latch function is 
provided for the A port signals. The B port 
output driver is designed to sink 100 mA 


54F776 


Product Specification 


from 2V and features a controlled linear 
ramp to minimize crosstalk and ringing on 
the bus. 


A separate high level control voltage (Vx) 
is provided to prevent the A side output 
high level from exceeding future high den- 
sity processor supply voltage levels. For 
5V systems, Vx is simply tied to Voc. 


FEATURES 
e Latching Transceiver 


e Controlled output ramp 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Pi-Bus Transceiver 


Octal Bidirectional Latched Transceiver 


e High drive Open-Collector output 
current with minimum output swing 


e Pi-Bus specification compatible 
e Multiple package options 
e Controlled power on/off sequence 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


28-Pin Ceramic DIP 

(600mil) 54F776/BXA 
28-Pin Flatpack 54F776/BYA 
28-Pin LLCC ' 54F776/B3A 


es ee 


NOTE: One (1.0) FAST Unit Load is defined as: 20yA in the High state and 0.6mA in the Low state. * OC = Open-Collector 


LOGIC SYMBOL 


PIN CONFIGURATION 


LLCC PIN CONFIGURATION 


3°95 6 7 9 10 12 13 


Ag Ay Az Ag Aq As Ag A7 


Bo B; Bz 83 Bg Bs Bg B7 


27 26 24 23 21 20 19 17 


Voc = Pint 
Vx = Pin 14 
GND = Pin 4,8, 11, 18,22, 25 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
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Pi-Bus Transceiver 54F776 


PIN DESCRIPTION 


SYMBOL NAME AND FUNCTION 


PNP latched input/3-State output (with Vy control option) 


Data input with special threshold circuitry to reject noise/Open-Collector output 
High current drive 


Enables the B outputs when both pins are Low 


Enables the A outputs when High 
Latched when High (a special delay feature is built in for proper enabling times) 
Clamping voltage keeping Voy from rising above Vx (Vx = Voc for normal use) 


Ewe | 
ene 
aa 
nl 
face Sea 


| PINS | 
ee 
a 
| Ae | 
a 
is Age i = 210 
ee 
a ee 
ee 
ee 
ee ee 
ee 
a 
a 
a 
| Oem | 5 
| oes, |e 
ee 
a 
a 
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LOGIC DIAGRAM 


Nn 
~_ 


Nn 
a 


iJ 
ey 


N 
oe 


N 
_ 


8 


= 
2 


Voc = Pint 
Vy = Pin 14 
GND = 4,8, 11, 18, 22, 25 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Veo _| Suppyvotage—SCSC—~—“‘*‘s*~‘“‘*S*S*S*S*~“‘*‘“‘*~*S*dCS*C‘“‘“ TCP CY 
Vy | Vox output level control voltage (A outputs) 

as 
pu 
[Vo 


Vec 

Vx 

vi 

Ao-Ar,Bo-Br | 0.51055 | 

: Input current Ee 

Vo Voltage applied to output in High output state 
Current applied to output in Low output state Ee ee. ee ee 

ede 2. Spee eee 

RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 


High-level input voltage Except Bo - B7 
Low-level input voltage Except Bo - B7 
: 
Az 


Ao 
High-level output current 
Ao 


Low-level output current }Ao-Ay | 


Bo - 
es Input clamp current Except Ag - Az 
: 

Bo - 


Operating free-air temperature range . 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 
lon | High-level output current | Bp - By Veo = Max, Vi, = 0.8V, 
a High-level output voltage 


Vin = 2.0V, Voy = 2.1V 
Vo Voc = Min, Vi, = Max | toy =-3mA, Vx = Voc 
Vo Low-level output voltage 
V 
tie 


Vin = Min 


| 26 | 29 | Veo | 
lox = -0.4mA, 
lo, = 20mA, Vx = Voc 
lot =100mA 


H 
L 
K. Input clamp voltage - Voc = Min, |; = Ix 
Except Ag - A7 Voc = Min, |, = lx 
Cc 


Vec = Min, Vi. = Max 


Vin = Min 


input voltage 


Pal? lalelz |g >| 2le > 
PIF |p > >| ele > 
fo) oO 
m m 
Pod Pid 
A RA 


Voc = Max, V; = 5.5V 


Input current at maximum , OFA, LE Voc = Max, V; = 7.0V Pe al 
liye ae 
-By Voc = Max, Vj = 5.5V ol 
Ia High-level input current ’ Voc = Max, V; = 2.7V lige ae 
: Veo = Max, V; = 2.1V ee 
Low-level input current Voc = Max, V = 0.5V i i 
Veo = Max, V; = 0.3V Pc 
Off-state output current, 
High-level voltage applied | 40-47 Voc = Max, Vo = 2.7V re all 
Off-state output current, 
Low-level voltage applied Ao- Ay Voc = Max, Vo = 0.5V dl 


lorr Power-off output current 


Vec = Max, Vx = Voc, (TE= OEA = OEB, 
= 2.7V, Ag- A = 2.7V, Bo - By = 2.0V 


Voc = Max, Vx = 3.13V & 3.47V, LE = 
OEA = 2.7V, OEB, = Ag- A7 =2.7V, 
Bo- By =2.0V 


= 


Bh =2.1V, Voc =0.0V, Vit = Max, Vin =Min 


High-level control current 


Supply current (total) 


Bo - Br 


a1 
om re) 
N Cc 
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AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITION 
Ta = +25°C Ta = -55°C to +125°C 
Vec = 5V Voc = 5V + 10% 
C, = 50pF, Ry = 50002 CL. = 50pF, R; = 50002 


tezH Output Enable time from High 8.0 

or Low OEA toA Waveform 3, 4 85. 
tpyz Output Disable time to High or 

Low OEA to A Waveform 3, 4 


SYMBOL PARAMETER TEST CONDITION 
Ta = -55°C to +125°C 
Vec = 5V Voc = 5V 410% 
Cp = 30pF, Ry = 92 Cp = 30pF, Ry = 92 


teu Propagation delay 
teLH Propagation delay 
teLH Enable/disable time 
tu Transition time, B side Test Circuit and 
tTHL 1.3V to 1.7V, 1.7V to 1.3V Waveform 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITION 
Ta = +25°C Ta = -55°C to +125°C 
Voc = 5V Veco = 5V + 10% 
Cp = 30pF, Ry = 92 Cp =30pF, Ry =92 


ts(H) we : Waveform 5 
ts(L) Ato 
: yee - Waveform 5 


til) | TE Pulse widthLow | Waveforms | 10.0 _| 

NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. Unless otherwise specified, Vx = Vcc for all test conditions. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Iog, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of 
a High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any se- 
quence of parameter test, Ios tests should be performed last. 

4. Due to test equipment limitations, actual test conditions are for Vi4 = 1.9V and for Vi, = 1.2V, however, the specified test limits and conditions 
are guaranteed. 


October 6, 1988 378 


Signetics Military FAST Products : Product Specification 


Pi-Bus Transceiver 54F776 


FUNCTION TABLE 


INPUTS LATCH OUTPUTS 


STATE 


a 
2s ii 
aa 


One. A 3-State, Latched data to B 
| (ty | Feedback: A to B, Bto A 


Offl2) Preconditioned Latch enabling data 
Off) transfer from B toA 


Latch state to AandB 


B Off and A 3-State 


B Off, Data from BtoA 


B Off and A 3-State 


B Off, Data from B toA 


PEE REREEEEPPEEEEL RPE 
PE EERE ECE EEEEEEET 
PEE REE EEE EET 
PRE EEEEEE EEE TELE 
ePPreeeeeeeee cree ce 
ELE ERG EETE 


=z 


OTES 
H = High voltage level 
L = Lowvoltage level 
X = Don'tcare 
- = Inputnot externally driven 
Z = High Impedance (off) state 
Q, = High or Low voltage level one setup time prior to the Low-to-High LE transititon 
(1) = Condition will cause a feedback loop path; A to Band BtoA 
(2) = The latch must be preconditioned such that B inputs may assume a High or Low level while OEBy and OEB, are Low and LE is High 
(3) = Precaution should be taken to insure that the B inputs do not float. If they do, they are equal to a Low state 
off = Applies to “B* (OC) outputs only. Indicates that the outputs are turned off 
CONTROLLED POWER 6. When LE = Low and OEB, = Low, the B 7. If CE = High or OEB, = High, then the B 
SEQUENCING OPERATION outputs are disabled until the CE circuit outputs will remain disabled during power 
The F776 has a design feature which controls can take control. This feature insures that up (or down). 
the output transitions during power up (or the B outputs will follow the A inputs and 
down). There are two possible conditions that allow only one transition during power up 
occur. (or down). 
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Pi-Bus Transceiver 54F776 


AC WAVEFORMS 


eat ee ae Ss VoL 


Waveform 2. Propagation Delay for Data to Output 


a Vou -0.3V 
" We 
Voy +0.3V 


Waveform 3. 3-State Output Enable Time to High Level Waveform 4, 3-State Output Enable Time to Low 
and Output Disable Time from High Level Level and Output Disable Time from Low Level 


Waveform 5. Data Setup and Hold Times 


NOTE: For all waveforms Vjy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Pi-Bus Transceiver 54F776 


TEST CIRCUITS AND WAVEFORM 


TeRRTGg Q aides NEGATIVE 
eee _ PULSE 


Test Circuit for 3-State Outputs on A Port 
SWITCH POSITION 


tw 


teLz, closed Vy = 1.5V 


tezL closed 
All other open Input Pulse Definition 


FAMILY INPUT PULSE REQUIREMENTS 


sat _[anpitde].ow V] op Rato|_w [tan [tow 
oki Paseo | 2ov_| sav] swe [sons stone | <xon| 


Test Circuit for 3-State Outputs on B Port 
DEFINITIONS: 


Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zoyz of pulse generators. 

Load capicitance includes jig and probe capicitance; see AC Characteristics for value. 
Pull up resistor; see AC Characteristics for value. 


R. 


uuu nou 
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FEATURES 
e Latching Transceiver 


e High drive open collector output 
current with minimum output swing 


e Compatible with Test Mode (TM) 
Bus specification 


e Controlled output ramp 
e Multiple package options 


DESCRIPTION 

The54F777 is atriple bidirectional latched 
Bustransceiver and is intended to provide 
the electrical interface to a high perform- 
ance wired-OR bus. This bus has aloaded 


D4F 777 


Triple Bidirectional Latched 


Bus Transceiver 


(3-State + Open Collector) 
Product Specification 


characteristics impedance range of 20 to 
50 ohms and is terminated on each end 
with a 30 to 40 ohm resistor. 


The 54F777 is a triple bidirectional trans- 


ceiver with open collector B and 3-state A 
port output drivers. A latch function is 
provided for the A port signals. The B port 
output driver is designed to sink 100 mA 
from 2 volts to minimize crosstalk and 
ringing on the bus. 


Aseparate outputthreshold clamp voltage 
(Vx) is provided to prevent the A port out- 
put High level from exceeding future high 
density processor supply voltage levels. 
For5 volt systems, Vx is simply tied to Voc. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


3-Stato outputs 


Bo - Ba 


a 
Latch Enable inputs (active Low) 
Ao- 


DESCRIPTION ORDER CODE 


3.5/0.117 70,A/70pA 


1.0/0.033 20pA/202A 
150/40 3mA/24mA 
Open collector outputs 0C*/166.7 OC*/100mA 


ORDERING INFORMATION 


20-Pin Ceramic DIP 

(300mil) 54F777/BRA 
20-Pin Flat Pack 54F777/BSA 
20-Pin Ceramic LLCC §4F777/B2A 


NOTE: One (1.0) FAST Unit Load is defined as: 20,A in the High state and 0.6mA in the Low state. 


* OC = Open Collector 


PIN CONFIGURATION 


. For LLCC Pin Assignment, see JEDEC Std. No. 2 


June 28, 1990 


PIN CONFIGURATION LLCC 


382 


LOGIC SYMBOL 


Voc .= Pin20 
Vx = Pin19 
GND = Pin 10, 14, 18 
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TM-Bus Transceiver 54F777 


LOGIC DIAGRAM 


Voc = Pin 20 
Vx = Pin 19 
GND «= Pin 10, 14, 18 
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TM-Bus Transceiver 54F777 


FUNCTION TABLE 


LATCH 


[oH 
| On _ | 
pty 


OUTPUTS 
An 


A3-state, Data From A To B 
L 


A3-state, Latched data to B 
Feedback: A to B, BtoA 


z@) Preconditioned Latch enabling data transfer from B to A 


Latch state to A andB 


B and A 3-state 


B 3-state, Data from B toA 


H() 
Hq L 


zZ 
Zz 


= High voltage level 

= Low voltage level 

= Don'tcare 

- = Inputnot externally driven 
Z = High impedance (off) state 


Qh High or Low voltage level one setup time prior to the Low-to-High LE transition 

(1) Condition will cause a feedback loop path; A toB and BtoA 

(2) The latch must be preconditioned such that B inputs may assume a High or Low level while OEBy and OEB, are Low and LE is High 
H** Goes to level of pullup voltage 

B* = Precaution should be taken to insure the B inputs do not float. If they do they are equal to Low state 


NOTE: Each latch is independent. The latches may be run in any combination of modes. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 
Voc Supply voltage range -0.5 to +7.0 
Threshold control -0.5 to +7.0 
Vin 


| Voc | Bto47. 
510 +7. 
Input voltage range 
: mA 
| ma | 


Fw | inputcurentrange—SSC~—~‘“~*S*~*~*~‘—~*~*~*~‘iCSCSC~CRO WO mA_ 
Vout Voltage applied to output in High output state range 
lout Current applied to output in Low output state lAgp-An mA 

Ce 
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RECOMMENDED OPERATING CONDITIONS 
SYMBOL 


Vec Supply voltage 


Bo - Ba 
Vi Low-level input voltage Except Bg - Bo 
Input clamp current Except Ag - Aa 


High-level output current 


Low-level output current 
Bo - Bo 


Operating free-air temperature range 


lov 
Ta 


UNIT 

| Min_| Typ? | Max | 

| Voo= Max, Vi=Max,Viw=Min,Vou=21V | | | 100 | yA 
Voc = 0.0V, Vi =Max,Viw=Min,Von=21V | [| | too | pa | 

Veo =WinVi=Max, [l= ana aeeo | 2 | 28 [Veo |v 1 


Vin = Min loy = -0.4mA, Vx = 3.13V & 
ve |v 


ig. = 200A Ve=Veo | | [om |v 


SYMBOL TEST CONDITIONS! 


= 
oa 
> 
oO 
< 
oD 
° 
ra 
s 
€ 
- 
o 
3 
= 
( 
' 
wo 
nN 


Vcc = Min, 


Vik 


er inseoes pace | Nasu enim 21 a 


2 ee a 


Off-state current, 
[+l | High-level voltage applied ease ears 
Off-state current, 
+l, | Low-level voltage applied bcemae a abs BREE 


Voc = Max, Vx = Voc, LE = OEAy = 
High-level control current OEBn = 2.7V, Ao - Ao = 2.7V, Bg - Bo = 2.0V 100 | pA 


Voc = Max, Vx = 3.13V & 3.47V LE = OEA, = 
OEE, = 2.7V, Ag -A7 = 2.7V, Bo - Bz = 2.0V 


o 
a 


om 
S| 


Short-circuitoutputcurrent® 


Supply current (total) 


Voc = Max, Vi_ = 0.5V 


8 
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AC ELECTRICAL CHARACTERISTICS 


Ta = +25°C 
Vec = +5.0V 
C, = 50pF, R, = 500Q 


Propagation delay 

B, to A, 

Output Enable time to High or Low 
OEAn to An 


Output Disable time from High or Low 
OEA, to Ap 


Ta = +25°C Ta = -55°C to +125°C 
Vec = +5.0V Vec = +5.0V + 10% 
Cp = 30pF, Ry =92 Cp = 30pF, Ry = 90Q 


ene 
tpi Propagation delay 
LE, to Bn Waveform 1 
teLy Enable/disable time 
DEB, to Br Waveform 1 
tei Transition time, B Port Test Circuit and 
tpHt 1.3V to 1.7V, 1.7V to 1.3V Waveform 


AC SETUP REQUIREMENTS 


Voc = +5.0V 
C, = 50pF, Ry = §00Q 


a 
th(H) Hold time 0.0 

A, to LE, Waveform 2 00 

TE, Pulse width, Low | Waveform2_— | 55 | | 

NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 

Unless otherwise specified, Vx = Voc for all test conditions. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 

niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 

High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 

of parameter tests, log tests should be performed fast. 


. Due to test equipment limitations, actual test conditions are for Vi4 = 1.8V and Vi, = 1.3V. 
. Guaranteed, but not tested. 


Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 


an 
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AC WAVEFORMS 


Waveform 1. Propagation Delayfor Data to Output and Waveform 2. Data Setup and Hold Times and LE 
Enable/Disable Time OEB, to B, Pulse Width 


aie Vou 0.3V 


ov 


“i 


Waveform 3. 3-State Output Enable Time to High Level Waveform 4. 3-State Output Enable Time to Low Level 
and Output Disable Time from High Level and Output Disable Time from Low Level 


VoL +0.3V 


NOTE: For all waveforms Vij = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


PULSE UT, 
GENERATOR NEGATIVE 
PULSE 


Test Circuit for 3-State Outputs on A Port 
SWITCH POSITION 


TEST SWITCH : tw 


triz, Vu = 1.5V 
AT hee Input Pulse Definition 


FAMILY INPUT PULSE REQUIREMENTS 


Test Circuit for 3-State Outputs on B Port 


DEFINITIONS: 

Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 

Load capicitance includes jig and probe capicitance; see AC Characteristics for value. 
Pull up resistor; see AC Characteristics for value. 


to t wore 
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FEATURES 


e Multiplexed 3-state !/O ports for bus 
oriented applications 


¢ Built-in carry look-ahead capability 


e Center power pins to reduce efforts 
of package Inductance 


e Count frequency: 145 MHz typical 
© Supply current: 90mA typical 


© See 54F269 for 24-pin separate I/O 
port version 


© See 54F579 for 20-pin version 


54F779 


Counter 


Product Specification 


DESCRIPTION 

The 54F779 is a fully synchronous 8-state 
up/down counter with multiplexed 3-state 
V/O ports for bus-oriented applications. 


All functions (hold, count up, count down, 
synchronous load) are controlled by two 
Select pins (Sg and S,). The device also 
features carry look-ahead for easy cas- 
cading. All state changes are initiated by 
the rising edge of the clock. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


pews | nescnrmon | et 
a 
Toe | outputEnabiinput(Aoiwolow) SSSSSCSC~dC rt 


1.0/1.0 20nA/0.6mMA 


8-Bit Bidirectional Binary Counter (3-State) 


When CET is High the data outputs are 
held in their current state and TC is held 
High. The TC output is not recommended 
for use as a clock or asynchronous reset 
due to the possibility of decoding spikes. 


ORDERING INFORMATION 


DESCRIPTION 
16-Pin Ceramic DIP 


16-Pin Ceramic Flat Pack 
20-Pin Ceramic LLCC 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


January 4, 1990 


PIN CONFIGURATION 


Pi 
1 

2 
3 
4 
5 
6 
7 
8 
9 
1 


0 


389 


Function 
WO, 

VO5 

lOg 

VO7 

CE 


NC 
Ss} 
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Signetics Military Logic Products 


LOGIC DIAGRAM 


Counter 


DETAIL A 


aca | tae 


LOAD CONTROL 


For pinouts refer to Pin Configurations 


390 
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FUNCTION TABLE 


INPUTS 


OPERATING MODE 


| cP 


Hold (TC held High) : 


= High voltage level steady state 
= Low voltage level steady state 
= Don'tcare 

= Low-to-High clock transition 

not LL) = Sp and S,; should never be Low voltage level at the same time in hold mode only 


~~ 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range. 


SYMBOL PARAMETER RATING 
Supply voltage range -0.5 to +7.0 fr ov | 
Input voltage range 0.510 47.0 . as 

0 | ov | 


Input current range 
7 0.5 1 +Vco 

[lour__| Current applied to outputin Low outpurstate | Tm 
[Tsre | Storagetemperaturerango ato eto | 


RECOMMENDED OPERATING CONDITIONS 


| Min | 
Wee sal cal 
[Highlovelinputvotage®@ ————SSSCSC~S~S~“~S*~*~S~S CR 

Sc 
Pig | hputetampanent 
ow 

fad 

a 

=a 


[Vn 
High-level output current 
flo 


Low-level output current 


Voc Supply voltage 

Vin 

Vit 

lou 

Ta Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL TEST CONDITIONS! 


Vou ; lon = -3mA 
Low-level output voltage Voc = Min, Vic = Max, lo. = Max, Vin = Min 
Vik 
input voltage Voc = Max, V) = 7.0V 
| 
Cc 


| 
High-level input current except Voc = Max, V, = 2.7V 
Low-level input current VOn 


Input current at maximum Voc = Max, V; = 5.5V 


IL Veco = Max, Vi = 0.5V 


loz Off-state current Low-level 
voltage applied Vec = Max, Vin = Min, V; = 0.5V 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note © 


202, “Testing and Specifying FAST Logic.”) 
SYMBOL PARAMETER 


teLy Propagation delay 

teLy Propagation delay 

teLy Propagation delay 3.0 

tezy Enable time to High or Low Waveform 4 7.0 
tezt level Waveform 5 9.0 
tpyz : F ; Waveform 4 . 


loz Off-state current High-level Rig he : 
voltage applied Vec = Max, Vin = Min, Vj = 2.7V 


Ta = +25°C 
Vec = +5.0V 
CL = 50pF, Rt = 5000 


TEST CONDITIONS 
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AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


t.(H) Setup time, High or Low 

VO, to CP Waveform 3 
th(H) Hold time, High or Low 

/O, to CP Waveform 3 


Ta = +25°C 
Vec = +5.0V 
C, = 50pF, R, = 500Q 


TEST CONDITIONS 


= ame, High or Low 
a High or Low see 


NOTES: 

. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type _ 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log should be performed last. 

4. When testing devices to the functional table specified, refer to the ‘Recommended Operating Conditions’ section of Application Note 202, 
“Testing and Specifying FAST Logic”. 
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AC WAVEFORMS 


Waveform 1. Propagation Delay, Clock Input to Output Waveform 2. Propagation Delay, CET Input to Terminal 
Clock Widths and Maximum Clock Frequency Count Output 


2k Vou 0.3V 


ov 


{ 
ie VoL +0.3V 


Waveform 4. 3-State Output Enable Time to High Level Waveform 5. 3-State Output Enable Time to Low Level 
and Output Disable Time from High Level and Output Disable Time from Low Level 


NOTE: For all waveforms Vij = 1.5V. 
The shaded areas Indicate when the input Is permitted to change for predictable output performance, 
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TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 
Test Circuit for 3-State Outputs and VM = 1.5V 
Open Collector Outputs Input Pulse Definitions 


SWITCH POSITION 
Aer [see | twte | sons | easne | seins | 


DEFINITIONS: 

R Load Resistor; see AC Characteristics for value. 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 
e High-impedance NPN base inputs 


for reduced loading (20,A in High 
and Low states) 


e Low power, light bus loading 


e Functional pin for pin equivalent of 
54F246 


e 1/30th the bus loading of 54F240 


e Provides Ideal Interface and 
increases fan-out of MOS 
microprocessors 


e Octal bus Interface 
e 3-State buffer outputs sink 48mA 
¢ 12mA source current 


54F 1240 


Buffers 


Product Specification 


DESCRIPTION 

The 54F 1240 is an octal buffer that is ideal 
for driving bus lines or buffer memory ad- 
dress registers. The outputs are capable 
of sinking 48mA and sourcing upto 12mA, 
producing very good capacitive drive char- 
acteristics. The device features two Out- 
put Enables, OE,, each controlling four of 
the 3-State outputs. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


3-State output enable input (active-Low) 1.0/0.033 20pA/20A 
}OR sd 3-State output enable input (active-High) 1.0/0.033 20pA/20A 


Yen = Yas, Yoo - Yb 12mA/48mA 


54F(U.L.) 
HIGH/LOW 


54F1240 Octal Inverter Buffer (3-State) 


ORDERING INFORMATION 


FUNCTION TABLE 


High voltage level 
Low voltage level 


LOAD VALUE 
HIGH/LOW 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 201A in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


July 9, 1987 


LOGIC SYMBOL 
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For LLCC pin assignments, see JEDEC Standard No. 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


current appledtocuiputin ow ouiptstate ——————SSCSSCSC~SSCSC‘aSSC*d 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 


High-level input voltage* 


SYMBOL UNIT 


Veco 
Vv 
Vo 


m 
m 


V 

V 
A 

V 
A 
°C 


UNIT 


LIMITS 


a 
3s 


Voc 
Vin igh- 
lowe 
lous High-level output current Fe mA 
flo | Lowleveloutputourent Tm 
[Ts _| Operatingtree-airtemperaturerange 8S | 25 | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Min | Typ? | Max 


How=-3mA_ | 24 | | [| _ v_| 
Vou High-level output voltage Honr=-tmA_| 25 | 34 | | Vv | 


Ee a ee 
Input clamp voltage Voo = Min, li= hi | | 073 | 
Input current at maximum input voltage Voc = 0.0V, V; = 7.0V , | pA 
High-level input current Voc = Max, V; = 2.7V 
Low-level input current Voc = Max, V; = 0.5V 


= 
Off-state output current High-level ‘ 

voltage applied Voc = Max, Vin = Min, Vo = 2.7V | 
Off-state output current Low-level . 


3 
> 


3 


Ba 
3 
> 


Short circuit output current® 


Supply current (total) 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”) 


Ta = +25°C Ta = -55°C to +125°C 
Voc = +5.0V Vec = +5.0V + 10% 
C, = 50pF, R, = 50022 C, = 50pF, R, = 5002 


tpHz 
teiz 

NOTES: . 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, los tests should be performed last. 

4. When testing devices to the functional table specified refer to the ‘Recommended Operating Conditions’ section of Applications Note 202, 


“Testing and Specifying FAST™ Logic”. 


AC WAVEFORMS 


Waveform 1. Propagation Delay Data to Output 


CE, 
oe 
DED 
tpzH tpHz ais Vou 0.3V OEp 


VM 
Vu Yar Yon 3.5V 


Via Yon ov Vu 


Yan: Yon i ie 
Vo +0.3V 


Waveform 2. 3-State Output Enable Time To High Level Waveform 3. 3-State Output Enable Time To Low Level 
And Output Disable Time From High Level And Output Disable Time From Low Level! 


NOTE: For all waveforms Vy = 1.5V 


™FAST is a trademark of Fairchild Camera and Instrument Corporation. 
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Buffers 54F1240 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 
Vu = 1.5V 
Test Circuit for 3-State Outputs Input Pulse Definitions 


SWITCH POSITION 


INPUT PULSE CHARACTERISTICS 
teLz, Rep. Rate | Pulse Width | ty. trHe 
biz | Family | Rep. Rate | | inn | tw | 


DEFINITIONS: 

Load Resistor; see AC Characteristics for value. 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of pulse generators. 

Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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FEATURES 
e 302 line driver 


¢ 160mA output drive capability in the 
Low-state . 


e 67mA output drive capability in the 
High-state 


e High speed 
e Facilitates Incident wave switching 


¢ 3nh lead Inductance each on Vcc and 
GND when both side pins are used 


54F3037— 
30Q Line Driver 


Quad 2-Input NAND 30Q Line Driver 


Product Specification 


DESCRIPTION 
The 54F3037 is a high current Line driver 
composed of four 2-input NAND gates. It 


‘has been designed to deal with the trans- 


mission line effects of PC boards which 
appear when fast edge rates are used. 


The drive capability of the 54F3037 is 
67mA source and 160mA sink with a Voc 
as low as 4.5 volts. This guarantees inci- 
dent wave switching with Vo, not less than 
2.0V and Vo, not more than 0.8V while 
driving impedances as low as 300. This is 
applicable with any combination of outputs 
using continuous duty. 


The propagation delay of the part is mini- 
mally affected by reflections when termi- 
nated only by the TTL inputs of other 
devices. Performance may be improved 
by full or partial line termination. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


54F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 


ORDERING INFORMATION 


20-pin Ceramic LLCC 


FUNCTION TABLE 
INPUTS 


H = High voltage level 
L = Low voltage level 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High-state and 0.6mA in the Low-state. 


PIN CONFIGURATION 
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LLCC PIN CONFIGURATION 


PIN FUNCTION 


S=aOONDMAOWN — 


°o 
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30Q Line Driver 54F3037 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Supply voltage range -0.5 to +7.0 
Input voltage range -0.5 to +7.0 


ri, nputeumenteango———SSSCSC~CS~—CSsSCSCSCC 
2.510 Vos 
Fie | Curent applied output Lowoutptsiaio————SSSCSCSCSC~i 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


SSS (77> Ca BREE FC 
ca Le CS] 
[Vi__| Low-lovotinputvoltage 
od 
lou a 
Ta | 55 | 


Input clamp current 


High-level output current 


lo Low-level output current 
fae ol Operating free-air temperature range 


Vou High-level output voltage Voc = Min, Vir = Max, 
ha peace Vi=Min [low=-67ma? | 20 | | |v 
Vor Low-level output voltage Vec = Min, Vi_ = Max, Ho =100mA | | 40 | 55 | vi | 
[Ea aca cas ae vs eae cee eo ee 
[Vi [Inputctampvottage | Mec= Mitsumi | 
Fiz | Inputcurentatmaximuminputvotage | _Voc= Wax Vizzov its 
[lon | High-level inputcurent_ | Voce Maxinorv | Ts | 20 | 
Fics | Short-circuit output current } Veg =Max,Vo=2.25v | 60 
loc eee 


bln | Low-level input current Voc = Max, V; = 0.5V 
Pe Supply current (total) Voc = Max 
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30Q Line Driver 


54F3037 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202 “Testing and Specifying FAST Logic.” 


TEST CONDITIONS 


SYMBOL PARAMETER 


NOTES: 


LIMITS 


| Min | Typ | Max | Min | Max | 


telH Propagation delay Waveform 1 6.0 7.0 
tpHL A, B to Y 6.0 6.0 


Ta= = +25°C 
Vec = +5.0V 
C, = 50pF, Ry, = 500Q 


Ta = -55°C to +125°C 
Vec = +5.0V + 10% 
C, = 50pF, R, = 5000 


UNIT 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. 


3. loy1 is the current necessary to guarantee the Low to High transition in a 30Q transmission line on the incident wave. 


4. lo.1 is the current necessary to guarantee the High to Low transition in a 30Q transmission line on the incident wave. 
5. Ig is tested under conditions that produce current approximately one half of the true short-circuit output current (los). 


AC WAVEFORM 


Waveform 1. For Non-Inverting Outputs 


NOTE: Vy = 1.5V 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


Test Circult for Totem-Pole Outputs 


DEFINITIONS: 

RL. = Load Resistor; see AC Characteristics for value. 

C, = Load capacitance includes jig and probe capacitance; see 
AC Characteristics for value. 

Rr Termination resistance should be equal to Zour of pulse 
generators. 

Vx Unclocked pins must be held at: <0.8V; >2.7V or open per 
Function Table. 
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Vu= 1.5V 
Input Pulse Definition 


[Fam [ Rep Rate [rute wat] i | a _| 
Ts |e [sone | sasne | cae | 
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Military Logic Products 


FEATURES 
® Metastable Immune Characteristics 


® Propagation delay skew and output 
to output skew guaranteed less 
than 1.5ns 


DESCRIPTION 

The 54F5074 is a dual positive edge-trig- 
gered D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs; also 
true and complementary outputs. 


Set (Spn) and Reset (Rp,) are asynchro- 
nous active-Low inputs and operate inde- 
pendently of the Clock (CP,) input. Data 


54F5074 
Flip-Flop 


Objective Specification 


must be stable just one setup time prior to 
the Low-to-High transition of the clock for 
guaranteed propagation delays. 


Clock triggering occurs at a voltage level 
and is not directly related to the transition 
time of the positive-going pulse. Following 
the hold time interval, data at the D, input 
may be changed without affecting the lev- 
els of the output. 


The 54F5074 is designed so that the out- 
puts can never display a metastable state 
due to setup and hold time violations. If 
setup and hold times are violated the prop- 
agation delays may be extended beyond 


Synchronizing Dual D-Type Flip-Flop 
with Metastable Immune Characteristics 


the specifications but the outputs will not 
glitch or display a metastable state. Typi- 
cal metastability parameters for the 
54F5074 are t= 135ps and T, = 9.8 x 10° 
sec where t represents a function of the 
rate at which a latch in a metastable state 
resolves that condition and T, represents 
a function of the measurement of the pro- 
pensity of a latch to enter a metastable 
state. 


ORDERING INFORMATION 


DESCRIPTION | ORDERCODE 
16-Pin Ceramic DIP 54F5074/BEA 


TYPICAL fyax | TYPICAL SUPPLY CURRENT (TOTAL) 


54F5074 120MHZ 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Qo, Qy, Qo, Dy 


Reset inputs (active Low) 


1.0/0.417 20nA/250pA 


~ 4.0/0.033 20nA/20,A 
75058 ISnALZOnA 


NOTE: One (1.0) FAST Unit Load is defined as: 20/A in the High state and 0.6mA in the Low state. ; 


PIN CONFIGURATION 
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LOGIC SYMBOL 


Voc = Pin 14 
GND = Pin? 
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Objective Specification 


Flip-Flop 


Metastable Immune Characteristics . 

Signetics uses the term ‘metastable immune’ to 
describe characteristics of some of the prod- 
ucts in its FAST family. This term means that 
the outputs will not glitch or display an output 
anomaly under any circumstances including 
setup and hold time violations. This claim is 
easily verified on the 54F5074. By running two 
independent signal generators (see Figure 1) at 
nearly the same frequency (in this case 10 MHz 
clock and 10.02 MHz data) the device-under- 
testcan often be driven into a metastable state. 
If the Q output is then used to trigger a digital 


scope set to infinite persistance to the @ output 
will build a waveform. An experiment was run 
by continuously operating the devices in the re- 
gion where metastability will occur. 


Figure 1. Test Setup 


54F5074 


When the device-under-test is a 54F74 (which 
was not designed with metastable immune 
characteristics) the waveform will appear as in 
Figure 2. 


Figure 2 shows clearly that the © output can 
vary in time with respect to the Q trigger point. 
This also implies that the Q or @ output wave- 
shapes may be distorted. This can be verified 
on an analog scope with a charge plate CRT. 
Perhaps of even greater interest are the dots 
running along the 3.5 volt line in the upper right 
hand quadrant. These show that the @ output 


COMPARISON OF METASTABLE IMMUNE AND NON-IMMUNE CHARACTERISTICS 


Time base = 2.00na/div Trigger level = 1.5 Volts Trigger slope = positive 
Figure 2. 54F74 Q Output Triggered by Q Output, Setup and Hold Times Violated 


Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 
Figure 3. 54F74 © Output Triggered by Q Output, Setup and Hold Times Violated 
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Objective Specification 


Flip-Flop 


54F5074 


did not change state even though the Q output 
glitched to atleast 1.5 volts, the trigger point of 
the scope. 


When the device-under-testis a metastable im- 
mune part, such as the 54F5074, the waveform 
will appear as in Figure 3. The 54F5074 @ out- 
put will not vary with respect to the Q trigger 
pointeven when the partis driven into a metast- 
able state. Any tendency towards internal me- 
tastability is resolved by Signetics patented 
circuitry. Ifa metastable eventoccurs within the 
flop the only outward manifestation of the event 
will be an increased Clock-to-Q/Q propagation 
delay. This propagation delay is, of course, a 
function of the metastability characteristics of 


the part defined by t and To. 


The metastability characteristics of the 
54F5074 and related part types represent sta- 
te-of-the-art in TTL technology. 


Afterdetermining the T, and t of the flop, calcu- 
lating the mean time between failures (MTBF) 
is simple. Suppose a designer wants to use the 
54F5074 for synchronizing asynchronous data 
thatis arriving at 1OMHz (as measured by a fre- 
quency counter), has a clock frequency of 
50MHz, and has decided that he would like to 
sample the output of the 54F5074 10 nanosec- 
onds after the clock edge. He simply plugs his 
numbers into the equation following: 


MTBF =e “")/Tofcf; 


MEAN TIME BETWEEN FAILURES (MTBF) vs. t’ 


10,000 years. 
10 


In this formula, fc is the frequency of the clock, 
F, is the average input event frequency, and t’ 
is the time after the clock pulse that the output 
is sampled (t’>h, h being the normal propaga- 
tion delay). In this situation the f, will be twice 
the data frequency or 20mHz because input 
events consist of both low and high data transi- 
tions. Multiplying f, by fo gives an answer of 
10'5 Hz?. From Figure 4 it is clear that the 
MTBF is greater than 10'° seconds. Using the 
above formula the actual MTBF is 1.51 x 101° 
seconds or about 480 years. 


1015 fof 


[ 

Pe Ce 

Lf |_| 

IY VIAL | 


FA @ 7 ae 


eedes ee oe, ee = eet 
Fax 10% see | tesps | 10x 10% see | reaps | S4x10%s00 | teops | 17x 10% eee | oispe | Tosee | 
[1.310% see | 11506 | F135pe [98x 10sec | 675 | 29x10" eee | 20ops | 85x 108 eae 

5 | Tz | 


3.4x10'3 sec | 132ps | 5.1x10%sec | 175ps | 7.3x 104 sec 3.0 x 10? sec 
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Flip-Flop 54F5074 


LOGIC DIAGRAM 


Voc = Pin14 
GND = Pin7 


FUNCTION TABLE 


| Ron | CP | TCC 
H x xX 
L x x 
L x x 
H tT h 
H T | 
H 


OPERATING MODE 


Asynchronous Set 

Asynchronous Reset 
Undetermined* 
Load “1” 
Load “0” 
Hold 


High voltage level 

High voltage level one setup time prior to Low-to-High clock transition 
Low voltage level 

Low voltage level one setup time prior to Low-to-High clock transition 
No change from the previous setup 

Don't care 

Low-to-High clock transition 


Not a Low-to-High clock transition 
This setup is unstable and will change when either Set or Reset return to the level 


il 


‘RP oOxZ-c7Iz 
re) 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 
SYMBOL 


PARAMETER RATING 
Supply voltage range -0.5 to +7.0 
Vin Input voltage range : - -0.5 to +7.0 ; 
Ta 


van 
Fin | toputcuronteange——SSSSCSCS~C~—~—CS‘“S*~S~“SsSCSCS~CCSCSC RW *dY Cm 
Four | Gurrantappiodteouputin ow ouiutetto———SSSSCSC~S~‘—rSSSC~i«aSSSSC*dCm 
Ta | Operating teeairtomperatrorange——=S=~=“‘*‘~*~“‘“‘*dC‘“‘t C*dC Cid 
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Flip-Flop 54F5074 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


| Min | Nom _| 
SO 
[Vin | Hightevelinputvotage Tt 

[Mu | towslevelinputvotage 
“Lt Inputetampeurrent 
lou aaa ESS 

low eT aes 

Ta | 5 || 


ton | High-level output current 
blo | Low-level output current 
iT | Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 
High-level output voltage | 25 | 
Low-level output voltage | 
Input clamp voltage Voc = Min, |) = Ix ae 

Input current at maximum 

High-level input current Voc = Max, V| = 2.7V [acc] 
Nit Low-level input current Dat = ene Vec = Max, V; = 0.5V he 7a 
CP,, Spn, Ron ese 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 

4, Measure lIcc with the clock input grounded and all outputs open, then with Q and © outputs High in turn. 


AC ELECTRICAL CHARACTERISTICS 


Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 500Q C, = 50pF, R, = 5002 


Propagation delay 
CP, to Q, or , 


Propagation delay 

Son: Ron to Qn or Oh Waveform 2 

Output to output Skew?3 
NOTE 


1. | tery actual - tp}, actual | for any output. 


2. | tpy actual - toy, actual! for any output compared to any other output where N and M are either LH or HL. 
3. Skew times are valid only under same test conditions (temperature, Vcc, loading, etc..,). 
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Flip-Flop 54F5074 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITION 
Ta = 425°C 
Voc = +5.0V 
: 3 C, = 50pF, R, = 5000 


t(H) Setup time, High or Low 

t,(L) D, to CP, Waveform 1 
th(H) Hold time, High or Low 

ty(L) D, to CP, Waveform 1 
ty(H) CP Pulse width, 

ty(L) High or Low Waveform 1 


F(t | Son 0" Foy Pulse wiih Low 
Recovery time 


AC WAVEFORMS 


Vu 


- Waveform 2. Propagation Delay for Set and 
Reset to Output, Set and Reset Pulse Width 


Data Setup Time and Hold Times and Clock Width 


Vm 


the 


Vu 


(NOTE: “1” of top waveform Is equal to “1” of bottom waveform) 


vu 


tos 


VM 


Waveform 3. Recovery Time for Set or Reset to Clock Waveform 4. Propagation Delay Skew and 
; Output to Output Skew 


NOTE: For all waveforms Viy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop 54F5074 


TEST CIRCUITS AND WAVEFORMS 


NEGATIVE 
PULSE 


“PULSE 
GENERATOR 


POS'TIVE 
PULSE 


Test Circuit for Totem-Pole Outputs 
Vy = 1.5V 


Input Pulse Definition 


R_ = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS 
C,_ = Load capacitance includes jig and probe capacitance; see | Pulse Width | t 

Foe menern eda, | Family | Rep. Rate | Pulse Width 
Rr = Termination resistance should be equal to Zour of pulse | S4F | 1MHz | S00ns | <25ns | <25ns | 


generators. 
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per 
FunctionTable. 
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DESCRIPTION 

This device is a high current Open-Collec- 
tor Octal Buffer composed of eight non-in- 
verting drivers. 


This device has non-inverting paths with 
two Output Enables (OE, OE;) each con- 
trolling four outputs. 


The driver is designed to deal with the low 
impedancetransmission line effects found 
on printed circuit boards when fast edge 
rates are used. 


The 130mA IOL provides ample power to 
achieve TTL switching on the incident 
wave voltage. 


04F 30244 


Line Driver 


Product Specification 


FEATURES 


e Ideal for driving transmission lines 
or backplanes. 130mA Io, Ideal for 
low-impedance applications with 


Impedance as low as 302. 


e High-impedance NPN base inputs 


for reduced loading (20A in High 
and Low states) 


e Ideal for applications which require 
high output drive and minimal bus 
loading 


e “Flow through” pinout 
e Open-Collector outputs sink 130mA 


e Multiple side pins are used for Vcc 
and GND to reduce lead Inductance 
(improves speed and nolse 
immunity) 


e 24-pin Slim DIP package 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Data Inputs 


Output Enable Inputs, (Active Low) 


Octal High Current Buffer/Line & 
Backplane Driver, NINV (30 2 0.C.) 


ORDERING INFORMATION 


FUNCTION TABLE 


oe oe 


L L L 
L H H 
H X OFF 


NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20A in the High state and 0.6mA in the Low state. OC* = Open Collector 


PIN CONFIGURATION 
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LLCC PIN CONFIGURATION 


DOODNOAAYN= 


410 


LOGIC SYMBOL 


24 23 22 21 16 15 14 13 


Do Dy D2 Dg Dg Dg Dg D7 


12 3 4 9 10 11 12 
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Line Driver 54F30244 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


fevwsou [| —~S~*~“~*~*~*~* ARANETA 

ri puteurentrangeSSCS~SC~—~—SCSCSCSCSTSCSC OW W«d Cm 
lo | Current applied to output in Low output state a ee eee 
RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER LIMITS 


| Min 
ae 
| Vi | Lowlovelinputvoltage 
Jl | Inputclampcurrent Cd 
| Von | High-loveloutputvolage 
lou a 
Ta oe 


lo Low-level output current 
rT al Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 
V 


eee ee 

Low-level output voltage Voc = Min, Vi, = Max, Fign=100mA | =| 35 | 50 | CU 
is 
lec 


Input current at maximum input 
— - pee ' if ee 


ead 
jn | Highlevetingutcurrent | Veo =MaxsMin27v | 
tn | Low-level input current | Moc=Maxvieosv | 
ie ed 
bed 


| Supply current (total) Voc = Max 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type and 
function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 


3. Io.1 is the current necessary to guarantee the High and Low transition in a 30Q transmission line on the incident wave. 
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Line Driver 54F30244 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”). 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = 425°C 
Voc = +5.0V 
. | C,, = 50pF, R, = 5000 


When using open collector parts, the value of 
the pull-up resistor greatly affects the value of 
the Tp, For example, changing the specified 
pull-up resistor value from 5002 to 1002.will im- 
prove the Tp, up to 50% with only a slight in- 
crease in the Tpy_. However, if the value of the 
pull-up resistor is changed, the user must make 
certain that the total Io, current through the re- 
sistor and, thus the total |, of the receivers does 
not exceed the Io, maximum specification. 


Load Resistor (ohms) 


Typical Propagation Delay vs. Lead Resistor 


AC WAVEFORMS 


Waveform 1. Propagation Delay, Data and Output Enable to Outputs 
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Line Driver 54F30244 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Test Circult for 3-State Outputs and Vu = 1.5V 
Open Collector Outputs Input Pulse Definitions 


RL = Load Resistor; see AC Characteristics for value. INPUT. RUESS CHARACTER HES 
C, = Load capacitance includes jig and probe capacitance; Family | Rep.Rate | tw | tin | tra | 
see AC Characteristics for value. sae | F s2.sns | <2sns | 
Rr Termination resistance should be equal to Zoyr of pulse 54F | 1MHz | — 500ns_| $2.5ns | s$2.5ns 
generators. 


Vx Unclocked pins must be held at:: <0.8V, >2.7V or open 
per Function Table. 
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DESCRIPTION 
The 54F30245 is a high current Octal 
Transceiver and has non-inverting paths. 


FEATURES 


e High-impedance NPN base Inputs 
for reduced loading 


The B outputs are open collector with 
130mA Io, while the A outputs are 3-State 
with20mA lo,. The transceiver is designed 
to deal with the low impedance transmis- 
sion line effects found on printed circuit 
boards when fast edge rates are used. 


e Ideal for applications which require 
high output drive and minimal bus 
loading 


e Octal bidirectional bus interface 


¢ Cholce of outputs 
Open collector (By - B7) and 
3-States (Ao - Az) 


e Open collector outputs sink 130mA 


The 130mA Io, provides ample power to 
achieve TTL switching on the incident 
wave, 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[rms | ossonmron | oth | Reet 
|oE Output Enable Inputs (Active Low) 
Bo - By 


Data Outputs (OC*) OC*/216.6 OC*/130mA 


NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the 
Low state. 
OC* = Open Collector 


PIN CONFIGURATION LLCC PIN CONFIGURATION 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
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Octal Transmission Line/Backplane 
Transceiver, NINV (30 Q O.C. w/ Enable + 3-State) 


¢ 130mA Io, Ideal for low impedance 
applications and transmission line 
effects with impedance as low as 


302 
e 3-State outputs sink 20mA 


e Multiple side pins are used for Vec 
and GND to reduce lead inductance 
(Improves speed and noise 
immunity) 


e Fiow through pinout structure 
facilitates PC board layout 


ORDERING INFORMATION 


LOGIC SYMBOL 


24 23 22 21 16 15 14 13 


Bo By Bz Bz By Bs Bg B7 


Bo By Bz By Ba Bs Be By 


24 23 22 21 16 15 14 13 
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Transceiver 54F30245 


LOGIC DIAGRAM 


=D 


Voc = Pin 18, 19 
GND = Pin5,6,7,8 


FUNCTION TABLE 
INPUTS 


H = High voltage level 
L = Low voltage level 
X = Don'tcare 

Z = Highimpedance 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


Storage temperature range : -65 to +150 
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Transceiver 54F30245 


RECOMMENDED OPERATING CONDITIONS 


High-level output current 
High-level output current 


Low-level output current 


iT | Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Cae oF [aoe 

V 

V 

V 


Pv 
ies 
tony _|_High- 
Ta 


High-level output current : ee Mak yee | | 20 | 
High-level output voltage - Vec = Min, Vir = Max, | lowe=-3mA | 24 | | | COV 
} uci 2 Cigiesina (om eat ew 


Low-level output voltage Vin = Min lo, = 100mA 


lott = 130mA4 
Wee 2 input clamp voltage Voc = Min, | = lik 


& 
& 


N 


se jae 
xe fo ee 


lou 

Vou 
OL 
OL 
K 

rn 


High-level input current - Voc = Max, Vi) = 2.7V 


fe Low-level input current Voc = Max, V; = 0.5V aes 
7 6; a ee 
lozH Off-state output current, 
High-level voltage applied Ag- Az Vee = Max, Vo = 2.7V a BA 
loz. Off-state output current, 
Low-level voltage applied Ag- Az Voc = Max, Vo = 0.5V “70 HA 


[los___|Shortcircuitoutputcurrent® | Ap-Ar | Voo=Max | co | 150 | ma 


fe = 


NOTES: 
1. 


For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable condi- 
tions and function table for operating mode. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log should be performed last. 


4. lows is the current necessary to guarantee the High-to-Low transition in a 30Q transmission line on the incident wave. 


eee v 
eg 
rd 

[Ter —_[Wihevetinputcurent | aMOE | VoowMaxvinzw | | || sa 
Fas] 

a 


3/2 )S|>|3 & 
AIP Alea £ 


& 


> 
x 


da 
=x 
E 
oO 


Supply current (total) 
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Transceiver 54F30245 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, "Testing and Specifying FAST Logic.”) 


SYMBOL PARAMETER TEST CONDITIONS 
Ta = +25°C Ta = -55°C to 4125°C 
Vec = +5.0V Voc = +5.0V + 10% 
Cy = 50pF, R, = 5002 Cy = 50pF, R,; = 500Q 


“tPLH Propagation delay 


teiy Propagation delay 

B, to A, Waveform 1 
tPLH Propagation delay Ba 
tpzy Output Enable time An Waveform 2 
tez from High-to-Low outputs Waveform 3 
tpyz Output Enable time An Waveform 2 
tpiz from High-to-Low outputs Waveform 3 


* See Figure A for Open Collector Output Information 


AC WAVEFORMS 


Waveform 1. Propagation Delay, Data and 
Output Enable to Outputs 


Vou -0.3V 
eee 


ov 


Waveform 2. 3-State Output Enable Time to High Level Waveform 3. 3-State Output Enable Time to Low Level 
and Output Disable Time from High Level and Output Disable Time from Low Level 
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Transceiver 54F30245 


TYPICAL PROPAGATION DELAYS vs. LOAD RESISTOR FOR OPEN COLLECTOR OUTPUTS 


NOTES: 


When using open collector parts, the value of 
the pull-up resistor greatly affects the value of 
the Tp_y, For example, changing the specified 
pull-up resistor value from 5002 to 1002Q will im- 
prove the Tp,y up to 50% with only a slight in- 


crease in the Tpy_. However, if the value of the 
pull-up resistor is changed, the user must make 
certain that the total Ip, current through the re- 
sistor and, thus the total I), of the receivers does 
not exceed the Io, maximum specification. 


Load Resistor (ohms) 


Figure A 


TEST CIRCUIT AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Test Circult for 3-State Outputs and ue tN 
Open Collector Outputs Input Pulse Definitions 


TEST POSITION 


DEFINITIONS: 
R Load Resistor; see AC Characteristics for value. 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zgyz of pulse generators. 
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 


tou tt 
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5400 
54LS00 
54S00 
54LS02 
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5404 
54LS04 
54804 
54LS08 
54808 
54LS10 
54S10 
54S11 
54LS14 
54LS20 
54$20 
5432 
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54S51 
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54874 
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5485 
54LS85 
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5493 
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548133 
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548138 


548140 
548151 
548153 
54LS154 
543157 
548158 
54161 
54163 
S4LS161A 
54LS163A 
54164 
54LS164 
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Quad Two-Input NAND Gates 


Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


Y 


H = HIGH voltage level 
L = Low voltage level 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION | as 54LS 


1SUL 


1LSUL 
10SUL 1O0LSUL 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA I), and -1.6mA I, a 54S Unit Load (SUL) is 501A I) and -2.0mA I,, and a 54LS 
Unit Load (LSUL) is 201A Iy4 and -0.4mA In. 


PIN CONFIGURATION LOGIC SYMBOL 


( ) = Flat Pack igure B 


Figure B 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gates | 5400, 54LS00, 54S00 


ABSOLUTE MAXIMUM RATINGS Over operating free-air temperature range unless otherwise noted 


SYMBOL PARAMETER | sa 
ee | Sopp vonage 


Voc 
TD nputeureenge a | et | | 
ne 


RECOMMENDED OPERATING CONDITIONS 


jsyweo. fPaRAMETER oe te eee 
| 50 | 55 | 


| Min [Nom | Max | 
a 
Mu | Habevetinpstvotage feof |_| 
Te _| towievetinputvotage |__| | a 
Pix | inputclanpeuran ——*t dt id re | 
Hel fT 
a 
=> 


& 
.) 


3 
> 


High-level output current 
Low-level output current 


Operating free-air temperature range 


+125 


a 
a ee ce 


an 
ES 
oO 
oO 


UNIT 


SYMBOL PARAMETER TEST CONDITIONS" 
High-level output Voc = Min, Vi = Min, 
voltage 


ViL= Max, lo = Max 


Low-level output Voc = Min, Vin = Min, 
voltage lo. = Max 


Vou 
VoL 
Input clamp voltage Vec = Min, |= Ik 

Input current at max- | Voc = Max | V, =5.5V 
imum input voltage V, = 7.0V 

hyd High-level input Voc = Max } V;=2.4V 
om 

Ie Low-level input Voc = Max 
current V; = 0.5V 
Short-circuit 


lecy Outputs 
Voc = Max High 
lec. Outputs 
LOW 


Supply current 
(total) 


3 


_ 
nN 
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Gates 5400, 54LS00, 54500 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V 
SYMBOL PARAMETER TEST CONDITIONS 


C, = 15pF C, = 15pF 
a__| Prevaatondosy | __ nto 
ea Propagation delay Waveform 1 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TESTCONDITIONS | 54 |  saist | — 5s4s# | UNIT 
C, = 50pF C, = 50pF C. = 50pF 


| Min | Max | Min | Max | Min | Max | 
sz [rwmnow [wer | [et (st [ets 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and +125°C, Voc = 5.0V4 


SYMBOL PARAMETER TESTCONDITIONS | 54 | — 54LS | 54S CUNT 
ae 


| Max | Min | Max | Min | Max | 
[vow | wom | fet tel [ile 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

Not more than one output should be shorted at a time, and duration of the short should not exceed one second. 

. These parameters are guaranteed, but not tested. ; 


ROD 


AC WAVEFORM 


Waveform 1. Waveform for Inverting Outputs 


NOTE: Vy = 1.3V for 54LS/S; Vx = 1.5V for all other TTL families. 
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Gates 5400, 54LS00, 54800 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Input Pulse Definition 


DEFINITIONS: 

Cc Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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Gates 
Quad Two-Input NOR Gate 
Military Logic Products Product Specification 
FUNCTION TABLE ORDERING INFORMATION. 


Tighwelege love! INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 7 


= Low voltage level DESCRIPTION | sas | SAL 
Y Pout tu 1OLSUL _ 


NOTE: Where a 54S Unit Load (SUL) is 50pA I, and -2.0mA lj, anda 54LS Unit Load 
(LSUL) is 20pA Ij and -0.4mA i. 


INPUTS OUTPUT 
ae ae 
L 
H 
L 


H 
H 
L 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air jeriparaline range unless otherwise noted.) 


Tc SZ 
vi 510 +5. 

m 
Oo . . 


| Veo | Vie 
lv, | Input voltage range -0.5 to +7.0 -0.5 to +5.5 
fu inputcurentrange | Sto | 30s | mA 
V 
°C 


Voltage applied to outputin High output staterange | -0.5to+Vec | 05to+Veo | OV 
Storage temperature range -65 to +150 ~65 to +150 | GS 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gates 54LS02, 54S02 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


l Vcc Supply voltage 
Vn | High-level input voltage 


Low-level input voltage 


Voc 
Vin 
ra Input clamp current 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


| Von | High-level output voltage Voc = Min, Vit = Max, lon = Max 
V 
V 
| 


Vou fe sa 8 3 
Ol Low-level output voltage |} o2s | 04 | 
lo, = Max +125°C 
x ___| Inputclampvoltage 

liye Input current at maximum Voc = Max V, = 5.5V ‘ 

input voltage V, = 7.0V 
iL 
lec 


High-level input current Voc = Max, V; = 2.7V 


Low-level input current Voc = Max V,=0.4V 
V, =0.5V 


Shon creat ouput cent 


loch Outputs 

Supply current (total) Voc = Max High 
Icct Outputs 

. Low 


AC ELECTRICAL CHARACTERISTICS Tz = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TESTCONDITIONS | sats] SAS 
C, = 15pF C, = 15pF 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V4 


SYMBOL PARAMETER TestconpiTions | sats_ | SAS 
C, = 50pF C, = SOpF 


VK | Input clamp voltage Vec = Min, |) = lik 
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Gates | | 54LS02, 54S02 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and + 125°C, Vcc = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH ; 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. These parameters are guaranteed, but not tested. 


hop 


AC WAVEFORM 


Waveform 1. Waveform for Inverting Outputs 


NOTE: Vy = 1.3V for 54LS, Vy = 1.5V for all other TTL families. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 

PULSE 

PULSE ‘THL(t) 

GENERATOR 
TLH(tr) 


POSITIVE 
PULSE 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


DEFINITIONS: 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


| 
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Inverters | 


Hex Inverter _ 


Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


OUTPUT 


el eee ee 
= Fah age 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA I, and -1.6 mA Ij,, a 54S Unit Load (SUL) is SOWA Iyy and -2.0 mA Ji_, and a 54LS 
Unit Load (LSUL) is 20pA I4 and -0.4mA Ir. 


Y 
L H 
H L 


PIN CONFIGURATION LOGIC SYMBOL 


( ) = Flat Pack Figure B- 
Figure B 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Inverters 5404, 54LS04, 54804 


ABSOLUTE MAXIMUM RATINGS Over operating free-air temperature range unless otherwise noted 


SYMBOL PARAMETER [ se 54LS | sas | 


V 
Vv 
mA 


RECOMMENDED OPERATING CONDITIONS . 
SYMBOL PARAMETER 


| Max | Min | Nom | Max | Min | Nom | Max: | 

0 

Mn Waheveriputvotage feof} feo} | [eo] | |v 
Mix [Lowiovelinpuvotage | | {~a] | |wal [| [we| v_ 
fix [nputciampourent | |e} | _|-# | | | | m__| 
fon [Hobiewouputvoinge | | fo] | [oo] | |a0]a_| 
lg _[owiovelouputcunent J tw f | it «| |» | _m_| 
[Ta [Operating oe -artonperaure range [ss | [vs [ss | [oes Ds | [oes | 2 


DC ELECTRICAL CHARACTERISTICS Over recommended operating free-air temperature range unless otherwise noted 


| Min | Typ? | Max | min | Typ? | Max | min | Typ? | Max | 
erence fo foe] fes[ee feces] [ov 
Pa fare | Werte [foe [oe 
voltage lo. = Max 


-— ae eet cael 
he Input currentatmax- | Vcc = Max ay 
Poem ere 
tt High-level Voc = Max 

input current 
hie Low-level Voc = Max 
fae = Ned 


Short-circuit 
output current? 
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Inverters a 5404, 54LS04, 54S04 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Vog = 5.0V 


SYMBOL PARAMETER TesTconDiTIoONS [| sa | sais | 
CL = 15pF CL = 15pF 


Cain wax_| win [wor 
rommasincony | wwe | LB | 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TESTCONDITIONS | 54 |  sats# | = sast | 
C, = 50pF C, = 50pF C, = 50pF 


| Min | Max | Min | Max _| 
x | Pemorionssey | wows | LS] LBL Ld 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and +125°C, Voc = 5.0V4 


SYMBOL PARAMETER TESTCONDITIONS {| 54 | 54S | sass] UNIT 
C, = 15pF C, = 15pF C, = 15pF 


| Max | Min | Max | Min | Max _| 
fei_ | Pensoionsior | wots TT TT Le 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time, and duration of the short should not exceed one second. 

4. These parameters are guaranteed, but not tested. 


UNIT 


AC WAVEFORM 


Waveform 1. Waveform for Inverting Outputs 


NOTE: Vv = 1.3V for S4LS; Vy = 1.5V for all other TTL families 
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Inverters 5404, 54LS04, 54S04 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 
a 
SD 
54XXX 400Q 
54SXXX 280Q 


DEFINITIONS: 

Cc. Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zguz of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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Gates 

Quad Two-Input AND Gates. 
Military Logic Products Product Specification 
FUNCTION TABLE ORDERING INFORMATION 


INPUTS OUTPUT DESCRIPTION ; ORDER CODE 
Ceramic DIP 54LS08/BCA, 54S08/BCA 
Ceramic FlatPack . , 54LS08/BDA, 54S08/BDA 


Ceramic LLCC 54LS08/B2A, 54S08/B2A 


H = High voltage level 
L = Low voltage level 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


po inputg 1LSUL 
¥ putt 10SUL_ 1OLSUL 


NOTE: Where a 54S Unit Load (SUL) is 50pA Iq and -2.0mA I, and a 54LS Unit Load (LSUL) is 20pA Iyyand -0.4mA Ii, 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Supply voltage 
Input voltage range -0.5 to +7.0 -0.5 to +6.5 V 


Voltage applied to output in High output state range -0.5 to +Voco 
Storage temperature range -65 to +150 -65 to +150 


LOGIC SYMBOL 


co > 
< 
oe 


an a wo = 


=> 
B 
9 B 

A 
| 


- 
= 


13 
12 


For LLCC pin assignments, see JEDEC Standard No. 2 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Gates 54LS08, 54S08 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max | Min | Nom | Max_| 
|Voo | Supplyvotage dt A | 50 | 5 | as | 50 | 55 | | 
[Vin | Hightevelinputvottage | 20 | Tf eo || 
[Mu | tow-evetinputvoltage TT or | oe | 
tx | inputctampeurent, Tt te | te Tm 
[lon | High-oveloutputcurent, Tt too || tc00 |_| 
lou towleveloutputcurent Tt TT ms 
| Ta | Operatingtree-airtemperaturerange 85 | tas | ss [fees | cc | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| Min _{ Typ? | Max | Min | Typ? | Max _| 


[You | Highloveloutput voltage | Voc=Min, Viw=Min,ton=Max| 25 | 34 | | 24 | 34 | [|v __ | 
Vec=Min, Vu =Max lor=Max[ [025 | o4 | [| 
eo eee Sf eee ee a ee 
Voo=max [vizssv | | | ft 10 | om 

input voltage Maroy ff Cot Ts 
Tar Wabinwtinaooran [Westin use |] |» |] p= | 
Low-level input current a ———————E 

Vv 


ma 
|| [100 | a 
er ee ee 


Supply current (total) 


Icc. Outputs 
Low 


_ [Min [Max [Min [| Max__ | 
[rome [wes [| Pep iets 
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Gates | 54LS08, 54808 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and +125°C, Voc = 5.0V4 
SYMBOL PARAMETER 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. These parameters are guaranteed, but not tested. 


OM 


AC WAVEFORM 


NOTE: Vy = 1.3V for 54LS, Vij = 1.5V tor all other TTL families. 


Waveform 1. Waveform for Inverting Outputs 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE tTHL (tf) 
GENERATOR 
TTLH(tr) 


POSITIVE 
PULSE 


— tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


DEFINITIONS: 


CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zouy of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 
Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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54LS10, 54510, 54511 


Gates 


Signeflics 


Triple Three-Input NAND (’10), AND (’11) Gates 


Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


C ic DIP 54LS10/BCA, 54S10/BCA, 
Stae 54S11/BCA 

: 54LS10/BDA, 54S10/BDA, 
Ceramic Flat Pack 54811/BDA 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Ps |S 
0 


NOTE: Where a 54S Unit Load (SUL) is 50pA I and -2.0mA I)_, and a 54LS Unit Load 
(LSUL) is 20pA I), and -0.4mA fy, 


Le 8 


High voltage level 
Low voltage level 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


fsvweou]~SPARAWETER ws] SSC«d;SCNT CS 
Fi [tnputcumenteange ————SSSC~sCSCSCSC Ret CdS id 
, v 

°C 


Voltage applied to output in High output state range -0.5 to +Voc oa 
Storage temperature range -65 to +150 -65 to +150 Fog 


LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gates 54LS10, 54S10, 54511 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Vcc | Supply voltage 
Vn High-level input voltage 


| Min | 

Voc | 45 | 
Vis | 2.0 | 
Vit Low-level input voltage . ae 
ioe Paras | 
ft | ase 


Input clamp current 


aes 
jf lox__——| Low-leveloutputcurent =| | CE TTT mL 
| Ta __| Operatingfree-airtemperaturerange = |S] 125 | 55 | 25 | oo 


output voltage Vin = Min, low = Max 
Low-level lon =Max,Voc=Min,Vu=Min, | [o2los[ | Jost vi | 
Input current at max- Vcc = Max 
femgnwane | fester —— 
Low-level Voc = Max 


24] 
= 
n 

+ 

oO 

ca | 

+ 

fo] 

fee] 


| sp 
| wa 


OH 
OL 
IK 


Ne 
locH Outputs 
High 
Icct Outputs 
cc Voc = Max Low 
IcocyH Outputs 
High 11 


| 
loc Outputs 
Low 


AC ELECTRICAL CHARACTERISTICS Tz = 25°C, Voc = 5.0V4 


SYMBOL ‘ PARAMETER TEST CONDITIONS 


teLH . J , 
tPLH Propagation del Waveform 2-"11 i 
jen pagation delay aveform 2 - 75 


output current? 


3 


3 


> 


3 
> 


Supply current (total) 


3 
> 


3 
> 
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Gates 54LS10, 54S10, 54S11 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Propagation delay Waveform 1 -'10 
Propagation delay Waveform 2-'11 


SYMBOL PARAMETER 


Propagation delay Waveform 1 -'10 
Propagation delay Waveform 2 -'11 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. These parameters are guaranteed, but not tested. . ; 


AC WAVEFORMS 


Vo 
---- Vor VOL 


Waveform 1. Waveform for inverting Outputs '10 Waveform 2. Waveform for Non-Inverting Outputs ‘11 


NOTE: Vy = 1.3V for 54LS, Vy = 1.5V for all other TTL families 


February 20, 1990 437 


Signetics Military Logic Products Product Specification 


Gates 54LS10, 54S10, 54S11 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


ae a 
Taree | ees 
DEFINITIONS: 


Ch Load capacitance includes j jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zqut of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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Signeftics 


Military Logic Products 


DESCRIPTION 

The 54LS14 contains six logic inverters 
which accept standard TTL input signals 
and provide standard TTL output levels. 
They are capable of transforming slowly 
changing input signals into sharply de- 
fined, jitter-free output signals. In addition, 
they have greater noise margin than 
conventional inverters. 


Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter anda 
phase splitter driving a TTL totem-pole 


54LS14 
Schmitt Trigger 


Hex Inverter Schmitt Trigger . 
Product Specification 


output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow 
input transition, and provide different input 
threshold voltages for positive and 
negative-going transitions. This hystere- 
sis between the positive-going and nega- 
tive-going input thresholds (typically 
800mV) is determined internally by resis- 
tor ratios and is essentially insensitive to 
temperature and supply voltage 
variations. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54LS 
1LSUL 


FUNCTION TABLE 


or core eee eee 
ORDERING INFORMATION 


NOTE: One (1.0) FAST Unit Load is defined as: 20p/A in the High state and 0.6mA in the Low state. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


For LLCC pin assignments, see JEDEC Standard No. 2 


March 17, 1987 


PARAMETER 


[Veo__| Sionywotagorange—SSSCSC~—“‘“S*S*~“‘“SCS*S*S*‘*dSC‘“‘CSCSO™C™C™C*#dSCO—_C 
Tv | mputvotage range ——SCSCSSSCSCSC~C Cd 
ri | tnputeurenteango SSCS im 
[Vo | Votage appt to ouputinfigh ouputsaiorangs ——~SS=~C~idtCS*‘“CS~s OC 


LOGIC SYMBOL 


439 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Signetics Military Logic Products Product Specification 


Schmitt Triggers 54LS14 


RECOMMENDED OPERATING CONDITIONS 


Vcc | Supply voltage 
lik | Input clamp current 
lon | High-level output current 


lon | Low-level output current 
Tes 3 Operating free-air temperature range 


Voc 
lou 
lot 
Ta 


SYMBOL PARAMETER TEST CONDITIONS' LIMITS 


Positive-going threshold Vec = 5.0V 


V44 i i = 
Vou 
ViK = 
ly. i 5 
lec 


Short-circuit output current? 


Supply current (total) 


ca Lee 
oe 
Pos | 
Vo — 
Pv [inputciampvotage | Moo = Minsk | 
Ed 
ie ae 
ve _| = 
ar 
om 
Ear 


Outputs 
HIGH 
Outputs 
LOW 
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Schmitt Triggers 54LS14 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 
UNIT 


SYMBOL PARAMETER TEST CONDITIONS 
ee a 


teLH 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V4 
Gg ee ee 


SYMBOL PARAMETER TEST CONDITIONS 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and +125°C, Voc = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
ae a 


tPLH 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second, 

4. These parameters are guaranteed, but not tested. 


AC WAVEFORM 


Viref(L) 


Waveform 1. For Inverting Outputs 


NOTE: Vx = 1.3V for 54LS, Viref(H) = 1-6V, Viref(L) = 0.8V. 
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RRS AE ERI a er 


Schmitt Triggers 54LS14 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


DEFINITIONS: 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


t/a 


TYPICAL PERFORMANCE CHARACTERISTICS 


Vi vs. Vo Threshold Voltage and 


Transfer Function Hystersis vs. Ambient Temperature Threshold Voltage and Hysteresl 


2.0 


Vy OUTPUT VOLTAGE V 


w” 

5 
25 
ez 
w 
os 
ce 
35 
oe: 
a5 
«5 
aes 
+7 


Vy “THRESHOLD VOLTAGE - VOLTS 
Av, -HYSTERSIS [(¥,, H¥y_)] 


475 5.0 5.25 
Vy INPUT VOLTAGE V e Vcc - SUPPLY VOLTAGE - VOLTS 
Ta - AMBIENT TEMPERATURE - °C 
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Gates 


Dual Four-Input NAND Gates 
Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


INPUTS OUTPUT 


H = High voltage level 
L = Low voltage level 
X = Don'tcare 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| 10SUL 10LSUL 


NOTE: Where a 54S Unit Load (SUL) is 501A I)4 and -2.0mA lI), and a 54LS Unit Load (LSUL) is 20pA I and -0.4mA Ij, 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER. 54LS FS 
fe] : 


ri | tnputeurentrange —SSSCSC~sCSC‘C~sRO «SC Os mA 
V 
°C 


Voltage applied to output in High output state range 
Storage temperature range -65 to +150 -65 to +150 


LOGIC SYMBOL 


For LLCC pin aesignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gates i | 54LS20, 54S20 


RECOMMENDED OPERATING CONDITIONS | 


SYMBOL PARAMETER 


Supply voltage 
High-level input voltage 


| Min_| 

| 45 | 
| 2.0 | 
Vir Low-level input voltage oe 
ee eerie 
fix | = 
La 
ae 
| 55 


Input clamp current 


High-level output current 
Low-level output current i 


Operating free-air temperature range 


+/+ 

O19 

EE 

+ 

eS 

sl | 
c 

3 3 

bbl L-| § 


ae ea 
a se ee 


PARAMETER | Tesreowomonst | ase UNIT 
__ [atin [tye [tax | in| Typ? | Mar | 
Wer a ae af fas | 
Low-level output voltage 
lil ice EC A 


Voi 

ix [eputcanpvatage | Vegemite || pas} | | ae. v 
pin 

Ih 


Input current at maximum Voc = Max ee ee ee ee ee ee Ee mA . 
input vag werev | [| [er] [ [| | m | 
fighoveinputcurent | Voo=Waxvieery | | || | | | oA 


SS acess Mca = ee cee 
cow | |_| | | [20] m_| 
oe 


| {-t00 | 40 || ito | mA 

loc Outputs 
supreamoncosn — | voc=ner [Ram] [o | oo || s |e | om 
orl ele eel 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS 54LS | 4S] NIT 
C, = 15pF C. = 15pF 


AC ELECTRICAL CHARACTERISTICS Ty, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Propagation delay Waveform 1 
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Gates 54LS20, 54S20 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Voc = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS 


teu ; 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. These parameters are guaranteed, but not tested. 


AC WAVEFORM 


Yo 
<--> VoL 


Waveform 1. Waveform for Inverting Outputs , Waveform 2. Waveform for Non-Inverting Outputs 


NOTE: Vy = 1.3V for 54LS, Viy = 1.5V for all other TTL families. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE TTHL (th 
GENERATOR 
‘TLH(tr) 

tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


DEFINITIONS: 

C Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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Signetics 5432 


Gates 


. Quad Two-Input OR Gate 
Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


INPUTS ‘OUTPUT DESCRIPTION ORDER CODE 
a] [Fi Ceramic S492/80K 
L 
H 
L 
H 


14-Pin Ceramic Flat Pack 5432/BDA 


= High voltage level 
= Low voltage level 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA Ii and -1.6mA lj. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Supply voltage range 
Input voltage range 
Input current range 
Vo Voltage applied to output in High output state range V 
Storage temperature range 


PIN CONFIGURATION LOGIC SYMBOL 
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Gates 5432 


RECOMMENDED OPERATING CONDITIONS | 


RD 
[Vn | Lowlevelinputvolage 
[tix | Inputclamp current 
jlon___| Higheveloutputeurent 
flo. | Low-leveloutputcurent 
iT Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc = Min, Viy = Min, loy = Max | 2.4 | 
Low-level output voltage Voc = Min, Io, = Max, Vi, = Max Fe | 
Input clamp voltage Vec = Min, | = hx bine 2, 
hn a 


Vin 
Vit 
lon 
lot 
Ta 


iia oat High-level input current 
[|__| Low-level input current 
Flos | Shortcreuitoutputouren® | ——=—Veo=Max———=SS« = mA 


Supply current total) Voc=Max | locnOutputsHign | | 15 | 22 | mA | 
| toc Outputstow | | _23_ | 3a | mA 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Vog = 5.0V4 
UNIT 
Max | 


SYMBOL PARAMETER TEST CONDITIONS 
tPLH ; 
AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voce = 5.0V 
SYMBOL PARAMETER TEST CONDITIONS 
tPLH : 
a a 


| ma 


February 20, 1990 447 


Signetics Military Logic Products Product Specification 


Gates | 5432 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and + 125°C, Vcc = 5.0V4 
SYMBOL PARAMETER TEST CONDITIONS 


NOTES: 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. These parameters are guaranteed, but not tested. , 


AC WAVEFORM 


NOTE: Vy = 1.5V 


Waveform 1. Waveform for Inverting Output 
TEST CIRCUIT AND WAVEFORM 


27V 


NEGATIVE 
PULSE 


PULSE TTHL(tf) 
GENERATOR 


TTLH(tr) 


tw 


Input Pulse Definition 


INPUT PU ACTERISTICS 
FAMILY eee cnet 


DEFINITIONS: 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Ry Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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signetics 54540 
Buffer 


Dual Four-Input NAND Buffer 


Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


INPUTS OUTPUT 


H = High voltage level 

L = Low voltage level 

X = Don'tcare 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


NOTE: Where a 54S Unit Load (SUL) is 502A Iiy. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER | RATING =—s|sOUUNIT 


Supply voltage 


? 
Input voltage range O0.510+5.5 — 
aay 

Vo 


[Inputcurrentrange 0 80to TmA 
| Vo___| Voltage applied to output in High output state range 
Storage temperature range -65 to +150 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffers . ~54S40 


RECOMMENDED OPERATING CONDITIONS 


High-level input voltage 


Vi Low-level input voltage 
ra 


Input clamp current 
High-level output current 
Low-level output current 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc = Min, Vic = Max, low = Max 


Low-level output voltage Voc = Min, Vin = Min, 
lo. = Max +125°C 


| Min | 
| 28 | 
= 
ied 
[Vi ___|Inputeiamp voltage | Vec=Minti=te | 
[Ie ___|Inputeurrentatmaximum inputvottage | Voo=Maxvizssv [| [4.0 mA 
jis | el 
am 
[los | 60 | 
ul = 
fea! 


High-level input current Voc = Max, V, = 2.7V 
Low-level input current Vec = Max, V| = 0.5V 
Short-circuit output current® 


Supply current (total) Vec = Max locH Outputs High 
loc, Outputs Low 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 
teLH ; 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Veg = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS 


PH Propagation delay Waveform 1 
teHL 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. . 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. The 54S40 test time for 
log should not exceed 100ms. 

. These parameters are guaranteed, but not tested. 


& on 
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Buffers . 54S40 


AC WAVEFORM 


NOTE: Vy = 1.5V 


Waveform 1. Waveform for Inverting Outputs 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE tTHL(th) 
GENERATOR 
TLH(tr) 


tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


Oa eB 
DEFINITIONS: 


CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of pulse generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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Signetics 54551 
Gate 


Dual 2-Wide 2-Input AND-OR-Invert Gate 
Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


H = High voltage level 
L_ = Low voltage level 
X = Don'tcare 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


NOTE: Where a 54S Unit Load (SUL) is 501A I) and -2.0mA |). 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 
PARAMETER 
Supply voltage 


Input voltage range 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gate 54S51 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max 


ves | Suppyvotage ——SSCSC—C~—“‘—S*~—“‘“*‘“s*“‘“‘*S*S*S*S*~—s‘i A ss | 
vin | Hishevetinpuvotage ———=SCSC=~“‘“S*“‘“‘S*S*SC*~is CEC 
vy | towiovetinputvotage SSS Sd Cd or | vd 
Fix | inputclampeurent SSCS te 
Fin | Hihevelouputcurent ——SSCSC~C~“~—~‘“‘~*~‘~s~wSC*‘iSC*‘d‘ OOO | 
Fig | towlevelouputeurant SSCS. iY id |_| 
Ta | Operating too ar omperaure ange as | des Po 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
ee 


|Your [High-level outputvotage | Veo = Min, Vi = Maxton =Max | 

a ee cc 
|x| Inputctampvotage | Meo Minsti=txe | | te | 
[lie | Inputcurentat maximum input voltage | Voo=MaxvizssV | | | 0 [ma 
[ini [Highlevelinput curent | Mocs Maxiz27v | || 50 | 
Se or GRR TT ET 
-los_jStonesteotowputcuren® ____f/ _Yeorisy__{_o |__| -10 | | mA 


Supply current (total Voc=Max [loc OutputsHigh | | 82 | 178 | mA __| 
| | floc. Outputstow | | 136 | 22 | mA __| 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 
a ae 


SYMBOL PARAMETER TEST CONDITIONS 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V4 
SYMBOL PARAMETER TEST CONDITIONS UNIT 
a i 


tPLH Propagation dela Waveform 1 
teHL y 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and +125°C, Voc = 5.0V4 
UNIT 
aa te mare 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH ose 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. These parameters are guaranteed, but not tested. 


hOoONnm 
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Gate . 54S51 


AC WAVEFORM 


NOTE: Vy = 1.5V 


Waveform 1. Waveform for Inverting Outputs 


TTHL(H) 


PULSE 
GENERATOR 


tTLH(tr) 


tw 


Test Circult for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


DEFINITIONS: 


CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of pulse generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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DESCRIPTION 

The 54LS74A, 54S74 is a dual positive 
edge-triggered D-type flip-flop featuring 
individual Data, Clock, Set and Reset in- 
puts; also complementary Q and © out- 
puts. 


Set (Sp) and Reset (Rp) are asynchronous 
active-Low inputs and operate indepen- 
dently of the clock input. Information onthe 


54LS74A, 54874 


Flip-Flops 


Dual D-Type Flip-Flops 
Product Specification 


Data (D) input is transferred to the Q out- 
put on the Low-to-High transition of the 
clock pulse. The D inputs must be stable 
one setup time prior to the Low-to-High 
clock transition for predictable operation. 
Although the Clock inputis level-sensitive, 
the positive transition of the clock pulse 
between the 0.8V and 2.0V levels should 
be equal to or less than the clock-to-output 
delay time for reliable operation. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 


14-Pin Ceramic LLCC 


NOTE: Where a 54S Unit Load (SUL) is 50,A Ij and -2.0mA 1, and 54LS Unit Load (LSUL) is 201A I; and -0.4mA In. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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For LLCC pin assignments, see JEDEC Standard No. 2 
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Flip-Flops 7 54LS74A, 54874 


LOGIC DIAGRAM 


FUNCTION TABLE 


OPERATING MODE INPUTS 


Asynchronous Set 
Asynchronous Reset (Clear) 


Undetermined') 


Load “1” (Set) 
Load “0” (Reset) 


H =High voltage level steady state. 

h_ =High voltage level one setup time prior to the Low-to-High clock transition. 

L =Low voltage level steady state. 

| = Low voltage level one setup time prior to the Low-to-High clock transition. 

X =Don't care. 

T =Low-to-High clock transition. 

NOTE: 

(1) Both outputs will be High while both Sp and Rp are Low, but the output states are unpredictable if Sp and Rp go High simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


7.0 7.0 


0 CC 
ee 
[votage applied in ouputin High ouput sto range | 0510 Vog | __0510Veo__| V _| 


Voc 
Vi 
Vo 


Tste 
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Flip-Flops  BALS74A, 54S74 


RECOMMENDED OPERATING CONDITIONS 


Typ? | Max | 
a 
0.5 | 


0.45 


SYMBOL | PARAMETER TEST CONDITIONS! 
High-level output voltage Vec= Min, Viq=Min, Vii.=Max, loy=Max 


Low-level output voltage Voc = Min, Viyq = Min, Vit = 


+125 °C 
Input clamp voltage xe Min, 7 lik 


Input current at maximum Voc = Max =7.0V 
input voltage 


t 
High-level input current Voc = Max, V; = 2.7V - 
=0.4V | Rp input 
Low-level input current® = t 
t 


i. 


QO [o) 
a) 0 
=3 Ss 
z z 


8 g 
> > 
z z 


Supaly curent (ota 


Oo 
= 


12 | 
1.0 | 
| 
ead 
|| 
Pie 
| 50 | 
| 150 | 
| 100 | 
| 100 
fe] 
ba? 
Leo 
a 
2 
eae 
110 | 
[50 _| 
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Flip-Flops — 54LS74A, 54874 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voc = 5.0V® 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum clock frequency 


Propagation delay 
Clock to output Waveform 1 


Propagation delay 


Set or Reset to output Waveform 2 
CP = High 


Waveform 2 
CP = Low 


SYMBOL PARAMETER 


wl 


PARAMETER 


Maximum clock frequency 


Propagation delay 
Clock to output Waveform 1 


Propagation delay 
Set or Reset to output Waveform 2 ~ 
CP = High 
= 


SYMBOL PARAMETER 


Maximum clock frequency 


Propagation delay 
Clock to output Waveform 1 


Propagation delay 


Set or Reset to output Waveform 2 
Esa 
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Flip-Flops 54LS74A, 54874 


AC SETUP REQUIREMENTS Tag = -55°C and +125°C, Voc = 5.0V8 


Clock pulse width (High) 
Clock pulse width (Low) 


Hold time data to clock 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 


2. All typical values are at Veco = SV, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Measure Icg with the Clock inputs grounded and all outputs open, with the Q and @ outputs High in turn. 

5. Set is tested with reset High and reset is tested with set High. 

6. These parameters are guaranteed, but not tested. 


AC WAVEFORMS 


RESET Rp) 


Waveform 1. Clock to Output Delays, Data Waveform 2. Set and Reset to Output Delays, 
Setup and Hold Times, Clock Pulse Width Set and Reset Pulse Widths 


NOTE: Vy = 1.3V for 54LS; Vy = 1.5V for all other TTL families. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flops 54LS74A, 54S74 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


tw 


Test Circult for 54 Totem-Pole Outputs Input Pulse Definition 


Te 50 av | ime | 


DEFINITIONS: 


CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of Pulse Generators. 

D ‘Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


INPUT PULSE CHARACTERISTICS 
FAMILY 


uen w 
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Military Logic Products Product Specification 


FEATURES ORDERING INFORMATION 


¢ 4-bit bistable latch DESCRIPTION ORDER CODE 
16-Pin Ceramic DIP 54LS75/BEA 
16-Pin Ceramic FlatPack 54LS75/BFA 
Each 2-bit latch is controlled by an active 16-Pin Ceramic LLCC 54LS75/B2A 
High Enable input (E). When E is High SH 


the data enters the latch and appears at ~|NPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Bie nee bag ee Ce Hh he | escriprion | sats 
Data inputs as long as E is High. The DEScaiENION 
1LSUL 


data on the D inputs one setup time Pip 
before the High-to-Low transition of the a ee 4LSUL 
TT ad ETT 


DESCRIPTION 
The 54LS75 has four bistable latches. 


enable will be stored in the latch. The 
latched outputs remain stable as long as 
the enable is Low. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


iP nputeurentrange it iY 
v 
°C 


NOTE: Where a 54LS Unit Load (LSUL) is 20,A I), and -0.4mA I). 


Voltage applied to output in High output state range -0.5 to +Vec ae 
Storage temperature range -65 to +150 pO = 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC Pin Assignments see JEDEC Standard No. 2 For LLCC Pin Assignments see JEDEC Standard No. 2 
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Latch | 54LS75 


LOGIC DIAGRAM FUNCTION TABLE 


Q a 
TO OTHER LATCHES 


OPERATING MODE INPUTS OUTPUT 


p Ee | Dp | 
Data enabled eae 
= a 


Data latched X 


High voltage level 

Low voltage level 

Don't care 

lower case letters indicate the state of referenced output one 
setup time prior to the High-to-Low Enable transition. 


oxrt 
noon tt 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 
High-level input voltage 


ain [Nom] 
Ewa 
eos 
va | towiovetingutvotags i 
Pix | tiputcampeurent SSCS 
a 
Ce eC 
se 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc = Min, Viy = Min, Vit = Max, low = Max 
Low-level output voltage 
Input clamp voltage Voc = Min, hy = lix 


Input current at maximum input voltage Voc = Max, V; = 7.0V 
High-level input current Vee = Max, V| = 2.7V 
Low-level input current Voc = Max, V; = 0.4V 


Sil caren a 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


tet Propagation delay 
vr 


tet Propagation delay 

Waveam 2 
teLy Propagation delay 

Enable to Q output Waveform 3 
teLy Propagationdelay  - 

Enable to © output Waveform 3 


February 20, 1990 462 


Signetics Military Logic Products Product Specification 


Latch 54LS75 


AC SETUP REQUIREMENTS Ta = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


| SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 
vm 


tPLH Propagation delay 

Data to © output Waveform 2 
tPLH Propagation delay 

Enable to Q output Waveform 3 
tPLH Propagation delay 

Enable to © output Waveform 3 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and + 125°C, Veg = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 

vst 
tPLH Propagation delay 
tPHL Data to © output 


tPLH Propagation delay 

Enable to Q output Waveform 3 
tPLH Propagation delay 

Enable to Q output Waveform 3 


AC SETUP REQUIREMENTS Tg = -55°C and +125°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


re | Erabiopusewah Waveioms 
er as oT 
NOTES: 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Vcc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. Measure Icg with all inputs grounded and all outputs open. 

. These parameters are guaranteed, but not tested. 


On & & P— 
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Latch 54LS75 


AC WAVEFORMS 


: cor 
Qn Vor 


Waveform 1. Propagation Delay Data to Q Outputs 


Waveform 3. Latch Enable to Output Delays 


Waveform 4. Data Setup and Hold Times 
and Latch Enable Pulse Width 


NOTE: Vy = 1.3V for 54LS 
The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 
eo 


DEFINITIONS: 


Cc, Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of pulse generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 

e Magnitude comparison of any 
binary words 

© Serial or parallel expansion without 
extra gating 


e Use 54S85 for very high-speed 
comparisons 


DESCRIPTION 
The ’85 is a 4-bit magnitude comparator 
that can be expanded to almost any 


5485, 54LS85, 54585 


Comparators 


4-Bit Magnitude Comparators 
Product Specification 


length. It compares two 4-bit binary, BCD, 
or other monotonic codes and presents 
the three possible magnitude results at the 
outputs. The 4-bit inputs are weighted (Ap - 
As) and Bo - Bs), where Ag and Bs are the 
most significant bits. 


The operation of the ’85 is described in the 
Function Table, showing all possible logic 
conditions. The upper part of the table de- 
scribes the normal operation under all 
conditions that will occur in a single device 
or in a series expansion scheme. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 
DESCRIPTION ORDER CODE 


54LS85/BEA 
54S85/BEA 
5485/BEA 


54LS85/BFA 
5485/BFA 


54LS85/B2A 
54S85/B2A 


16-Pin Ceramic DIP 


16-Pin Ceramic FlatPack 


16-Pin Ceramic LLCC 


54LS 
3LSUL 
1LSUL 
10LSUL 


3SUL 
1SUL_ 
10SUL 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA I; and -1.6mA |), a 54S Unit Load (SUL) is SONA hy and -2.0mA I, and 54LS Unit 


Load (LSUL) is 20pA liq and -0.4mA I. 


PIN CONFIGURATION 


For LLCC pin aesignments, see JEDEC Standard No. 2 
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465 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Product Specification 


Comparators 


5485, 54LS85, 54585 


LOGIC DIAGRAM 


a 


| 


| 


iil 


In the upper part of the table the three outputs 
are mutually exclusive. In the lower part of the 
table, the outputs reflect the feed-forward con- 
ditions that exist in the parallel expansion 
scheme. 


_ The expansion inputs l4,5, la.g, andla.g are 
theleast significant bit positions. When used for 
series expansion, the A> B, A= BandA <Bout- 
puts of the least significant word are connected 
tothe corresponding la, ., lag, and|a-ginputs 
ofthe nexthigher stage. Stages canbe addedin 


February 14, 1990 


LTS 


LLY 


F 


air 


this manner to any length, but a propagation 
delay penalty of about 15nsis added with each 
additional stage. For proper operation the ex- 
pansion inputs of the least significant word 
should be tied as follows: I, 3 = Low, la. = 
High, and la. = Low. 


The parallel expansion scheme shown in Fig- 
ure 1 demonstrates the most efficient general 
use of these comparators. In the parallel expan- 
sion scheme, the expansion inputs can be used 


466 


as a fifth input bit position except on the least 
significant device which must be connected as 
in the serial scheme. The expansion inputs are 
used by labeling la, gas an “A” input, la.gasa 
“B” input and setting lI, .g Low. The '85 can be 
used as a 5-bit comparator only when the out- 
puts are used to drive the (Ag - A3) and (Bo - Bs) 
inputs of another ‘85 device. The parallel tech- 
nique can be expanded to any number of bits as 
shown in Table 1. 


Signetics Military Logic Products Product Specification 


Comparators 5485, 54LS85, 54S85 


FUNCTION TABLE 


COMPARING INPUTS CASCADING INPUTS OUTPUTS 


= 


PIP PPP 


Ow 
pax pramooaone 


mm clo mw KK KK KK OK 
cerfesracerars 
secfsrarzearse 
prafereeeeceree 


H = High voltage level 
L =Low voltage level 
X =Don'tcare 
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Comparators 5485, 54LS85, 54S85 


INPUTS 
(MSB)B23 


OUTPUTS 


Table 1. 
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Comparators 5485, 54LS85, 54S85 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Psvweor [PARAMETERS SC 
veo | Suppyvotage ——SCSC~=~C~‘“*S*~“‘“‘“dSCS!SSC«dEC dC dC 
rv, | tnputvatago range SCSCSCSCSCS™SCS~S~s wk | OS eT | wT |_| 
ri | iputcurentrange—SSCS~S~S~S~sC es | ston | aves | 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage 
High-level input voltage 


Low-level input voltage 
ra 

lot 

Ta 


Input clamp current 


lt, | Low-level output current 
Tr | Operating free-air temperature range 


| [Min.| Typ? | Max | Min | Typ? | Max | Min | Typ? | Max | 


Vv High-level Voc = Min, Viq = Min, 
output voltage Vit= Max, Ioy = Max 

V 

V 

| 


OL Low-level Voc = Min, Viy = Min, 
output voltage Vit = Max, lo, = Max 
Input clam : 
voltage icicle a: 
iL 
cc 


+ 
—_ 
a 
° 
(o) 


Input current at 
Ine maximum input | Voc = Max | V=7.0V 
=m fem 
Vj=24V 
‘i High-level Voc = Max Ra 
input current 1= 
= 


ae 

v ie aes 

ei Sees 

fie ea 

= a 

in ee 

M2 [heals | | 

jOtrerinpus ||| 

ae ara 

| Low-level Voc = Max mie 
input current V,=0.5V ncwlaon | | | 
Read Other inputs a ae 


Vi=04V 

Short-circuit 
Supply current* _ 

(total as 
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Comparators. 5485, 54LS85, 54S85 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER Testconpimions [ 54 | sarss | sass | UNIT 
CL = 15pF Cc, = 15pF on = 15pF ; 
Propagation delay 
fH ‘1 Aor B input to Pee 
PHL A<B,A>Boutput 9 
Propagation delay 
od Aor B input to Pehle 
PHL A=B output 9 “ 
Propagation delay 
t " 
ra la.<p and la. input to veoees as 
PHL A>B output 


Propagation delay 
t si 
at laa input to 2 logic levels 
jal A=B output 9 
Propagation delay 
t : 
tee | WaxBandla.sinput =| Togo tove 
to A <B output 


SYMBOL PARAMETER “= 
CL= 50pF 

Propagation delay 

Ninh Aor B input to Asean 

| TPHL A<B8B,A>B output a 

Propagation delay 

nied Aor B input to Des 

on KB ot gic levels 


Propagation delay 
: . 
ica la<B and Ia. input to patel 
A>B output g 
Propagation delay 
t 4 a 
el {4 «8 input to 3 adil, 
A =B output g 
Propagation delay 
t . 
ae la>e and lag input bier raill 
to A <B output g 
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Comparators | 5485, 54LS85, 54S85 


AC ELECTRICAL CHARACTERISTICS Tg = -55°C and + 125°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 
Propagation delay 
rue Aor B input to pata 
PHL A<B,A>B output og 
Propagation delay 
wut Aor B input to rotanlls 
PHL A=B output re 


Propagation delay 

tPLH 1 : Waveform 1 
A<B and la. input to 

tPHL A>B output 1 logic level 

tPLH oereaee aoe, Waveform 2 
la p input to 

TPHL = Boutput 2 logic levels 
Propagation delay 

t ; Wave 

Bee to A < B output 


pole 
. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 
All typical values are at Voc = 5V, Ta = 25°C. 
Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
Icc is measured with outputs open, A = B grounded, and all other inputs at > 4.0V. 
These parameters are guaranteed, but not tested. 


aaron 


AC WAVEFORMS 


VoL 


Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-Inverting Outputs 


NOTE: Vi = 1.3V for S4LS, Viy = 1.5V for all other TTL families. 
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Comparators 5485, 54LS85, 54S85 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


ae = tw 


Test Circult for 54 Totem-Pole Outputs : Input Pulse Definition 


FAMILY 
54XXX 400Q 


DEFINITIONS: 


Cr Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx =° Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


INPUT PULSE CHARACTERISTICS 
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Gates 


Signetics 


Quad Two-Input Exclusive-OR Gates 


Military Logic Products Product Specitication 


FUNCTION TABLE ORDERING INFORMATION 


ea ea 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PAB | puts SUL 1LSUL 
a = ee 1OLSUL 


NOTE: Where a 54S Unit Load (SUL) is 50pA ti; and -2.0mA Ii, and a 54LS Unit Load (LSUL) 
is 20pA 1), and -0.4mA Ir. 


mj) tire 


igh voltage level 
ow voltage level 


H = 
L = 


- 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


fsmeou | —~—CPanaweven ats SCY: 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gates 54LS86, 54S86 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


ee oe 
iin | Highlvelingurvotaga 2 
Vit Low-level input voltage aes) 
at 
ia) 


Tix | ipwteampement 
Mex | Hiotdeveloumpcument CdS 
Fig | towievelouputeurent ——S—SCS~SSSC‘dSCCS 


| Min | Typ? | Max | Min | Typ? | Max | 


emi felt [ef] 

Vou Low-level output voltage Vec=Min, Viw=Min,Vi=Max, | f[oaloa] | [os] vi | 
| vizsc [| Tt os | Toms | 
[Vx | inputctamp voltage | oo=Minnti=ix | | ft | Tf 2 |v 


inputcurentatmainum | Veo-Max [wessv | | | | | | 10 | ma_| 
input votage Merov | | eat ||| ma_| 
Tins | ighiovelinutcurent | Veo=Maxviezrv | | | 0 | || | wa 


fe peaetonwert | Nee (meee tes ea a 
Mieosv || | |_| | 20|_ma_ 


[los [Shortcireuitoutputcurrent® | Voo=Max_ | 20 || -t10 | 40 || 100 | mA 
[lec [Supply current#(tota) | Voc= Max | ton | to | | so | 75 | mA 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 
tery Propagation delay Other input Low 
teyL Aor B to output Waveform 2 
teLH Propagation delay Other input High 
teH Aor B to output Waveform 1 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


tpLH Propagation delay Other input Low 
tet Aor B to output Waveform 2 


teLH Propagation delay Other input High 
teHL Aor B to output Waveform 1 
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Gates | 54LS86, 54S86 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and + 125°C, Veg = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 


teLH Propagation delay Other input Low 
tpHL Aor B to output Waveform 2 
teLy Propagation delay Other input High 
tPHL Aor B to output Waveform 1 
NOTES: 
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 
. All typical values are at Voc = 5V, Ta = 25°C. 
. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


Icc is measured with inputs grounded and outputs open. 
These parameters are guaranteed, but not tested. 


ARON 


AC WAVEFORMS 


Vo 


Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-Inverting Outputs 


NOTE: Vy = 1.3V for 54LS, Viy = 1.5V for all other TTL families. 


TEST CIRCUIT AND WAVEFORM 
NEGATIVE 
PULSE 


PULSE TTHL(t) 
GENERATOR 


TLH(tr) 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
vs 


DEFINITIONS: 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zgyy of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


Vx 
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DESCRIPTION 

The 5493 is a 4-bit, ripple-type Binary 
Counter. The device consists of four mas- 
ter-slave flip-flops internally connected to 
provide a divide-by-two section and a di- 
vide-by-eight section. Each section has a 
separate Clock input to initiate state 
changes of the counter on the High-to-Low 
clock transition. State changes of the Q 
outputs do not occur simultaneously be- 
cause of internal ripple delays. Therefore, 
decoded output signals are subject to de- 
coding spikes and should not be used for 
clocks or strobes. 


5493 


Counter 


4-Bit Binary Ripple Counter 
Product Specification 


Agated AND asynchronous Master Reset 
(MR,eMRz2) is provided which overrides 
both clocks and resets (clears) all the 
flip-flops. 


Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op- 
erated in various counting modes. In a 
4-bit ripple counter the output Qo must be 
connected externally to input CP}. 


The input count pulses are applied to input 
TP . Simultaneous divisions of 2, 4, 8 and 
16 are performed at the Qo, Q;, Q2 and Q; 
outputs as shown in the Function Table. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


As a 3-bit ripple counter the input count 
pulses are applied to input CP;. Simulta- 
neous frequency divisions of 2,4 and8 are 
available at the Q,, Q2 and Q, outputs. In- 
dependent use of the first flip-flop is avail- 
able if the reset function coincides with 
reset of the 3-bit ripple-through counter. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
14-Pin Ceramic DIP §493/BCA 
14-Pin Ceramic FlatPack 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA I)4 and -1.6mA lj. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 


February 20, 1 990 


LOGIC SYMBOL 


476 


For LLCC Pin Assignments see JEDEC Standard No. 2 


853-0182 98866 


Signetics Military Logic Products Product Specification 


Counter | 5493 


LOGIC DIAGRAM 


() = Pin number 
Voc =Pins5 
GND = Pin 10 


FUNCTION TABLE 


H =High voltage level 
L =Low voltage level © 
X =Don’t care 


OOANOOAWDY-~O 


L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 


Lair r Sere 
LL err rare acer 
be Oger mage een em gh ew Sn Oe a a Cee el ae pe od 


NOTE: Output Qp connected to input CP). 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


el ia! 


mA 
Voltage applied to output in High output state range -0.5 to Voc © 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | 
ras | 50 | 
[Vu | Habievelimutvohage ———SCSC~C~“~*S*~“‘“‘“~*S*~‘~idtCC*dC*d 
va | towievetinputvotage ———SSSSCSCSC~—CSsSCSsCSCSC—CSsSCSCSsSSCSCSdT Sd 
Fig | inputctompeurent Ord 
Pio | Hahievelouputeurent ———SSSSSCSC~—~—CSCSCSCSSCdYCC*d 
Fi, | towsevelouputeurent ————SSSSSCSCSC—~—SSCSSdY 
are Sn 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc = Min, Viy = Min, Vy. = Max, low = Max Pi 
Input clamp voltage Vee = Min, |) = hk 15 | 


Low-level output voltage Voc = Min, Viz = Min, Vip = Max, lo, = Max 
i tno | Input current at maximum input voltage Voc = Max, V = 5.5V 
a High-level input currrent Voc = Max, Vi) = 2.4V | MRinputs | 


Low-level input current 


Short-circuit output current? 


Supply current* (total) 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


TP input count frequency 

ea TP, input count frequency Waveform 1 
teLy Propagation delay 

TPo input to Qo output Waveform 1 
teLy Propagation delay 

CP, input to Q; output Waveform 1 


re 
Te 
AC SETUP REQUIREMENTS 7, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


jw | TPo pulse width 
jw | TP; pulse wiath 
[ty | MR pulse width 
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AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


CP, input count frequency 

fue | TP, input count frequency Waveform 1 
tPLH Propagation delay 

TP input to Qo output Waveform 1 


[t__| SES en 
(Ee Err 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


fax Po input count frequency 

TP, input count frequency Waveform 1 
teLH Propagation delay 

CTP input to Qp output Waveform 1 


teLH Propagation delay 

TP; input to Q, output Waveform 1 
teLH Propagation delay 

CP, input to Qo output Waveform 1 
teLH Propagation delay 
tpHe CP, input to Qg output 
tpLy Propagation delay 
tpHL CP input to Q3 output 


AC SETUP REQUIREMENTS Tz = -55°C and + 125°C, Veg = 5.0V9 


SYMBOL PARAMETER TEST CONDITIONS - LIMIT UNIT 


NOTES: 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Veg = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. lec is measured with all outputs open, both MR inputs grounded following momentary connection > 4.0V, and all other inputs grounded. 

. These parameters are guaranteed, but not tested. 


oh © Pf 
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AC WAVEFORMS 


Waveform 1. Waveform 2. 


NOTE: Vy = 1.5V 
The number of Clock Pulses required between the tp_} and tp, measurements can be determined from the appropriate Truth Table. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE THE) 
GENERATOR 


TLH(tr) 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 
[soos [ere [etme 
DEFINITIONS: 


C. Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


“ou dt 
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DESCRIPTION 

The 54LS109 is a dual positive edge-trig- 
gered JK-type flip-flop featuring individual 
J, K, Clock, Set and Reset inputs; also 
complementary Q and © outputs. 


Set (Sp) and Reset (Rp) are asynchronous 
active Low inputs and operate indepen- 
dently of the Clock input. 


54LS109 
Flip-Flop 


Dual J-K Positive Edge-Triggered Flip-Flop 


Product Specification 


The J and K are edge-triggered inputs 
which control the state changes of the 
flip-flops as described in the Mode 
Select-Truth Table. 


The J and K inputs must be stable just one 
set-up time prior to the Low-to-High transi- 
tion of the Clock for predictable operation. 
The JK design allows operation as a D flip- 
flop by tying the J and K inputs together. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Although the Clock input is level sensitive, 
the positive transition of the Clock pulse 
between the 0.7V and 2.0V levels should 
be equal to or less than the Clock to output 
delay time for reliable operation. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-Pin Ceramic DIP 54LS109/BEA 
16-Pin Ceramic FlatPack | 54LS109/BFA 


DESCRIPTION 
Clock input 


ee 2lsuL 
1LSUL 


7 
SS a 21SUL 


ee ae ee, fOLSUL 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA I); and -0.4mA I. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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LOGIC DIAGRAM 


FUNCTION TABLE 


INPUTS OUTPUTS 


Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (note) 


Toggle 


Load “O" (reset) 
Load “1” (set) 
Hold “no change” 


H =High voltage level steady state. 

L =Low voltage level steady state. 

h_ =High voltage level one setup time prior to the Low-to-High Clock transition. 

| =Low voltage one setup time prior to the Low-to-High Clock transition. 

X =Don't care. . 

q =Lower case letters indicate the state of the referenced output prior to the Low-to-High Clock transition. 


T =Low-to-High Clock transition. 
NOTE: Both outputs will be High while both Sp and Rp are Low, but the output states are unpredictable if Sp and Rp go High simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Supply voltage = ae eee ae 
Input voltage range a OE. 
[___| inputeurrent range a eae ee 
Voltage applied to output in High output state range | D5towWec =| 
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RECOMMENDED OPERATING CONDITIONS 


Supply voltage 


Fig [taputcampearent SSCS 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 


High-level output voltage Voc = Min, Viy = Min, Vit = Max, loy = Max 
Low-level output voltage Voc = Min, Vin = Min, Vit = Max, lol = Max 
Vik = 


VK | Input clamp voltage Voc = Min, |) = Ix 
Ie Input current at maximum Voc = Max, V; = 7.0V Ro, Sp inputs 


input voltage 


lias High-level input current Voc = Max, V; = 2.7V 


lie Low-level input current Voc = Max, V; = 0.4V | Rp, inputs 


PARAMETER 


SYMBOL 


teLyH Propagation delay 
Clock to output Waveform 1 


tPLH Propagation delay 

Reset to output Waveform 2 
teLy Propagation delay 

Set to output Waveform 2 
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AC SETUP REQUIREMENTS Ta = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


wl) | ook pulse wich (Low) ee 


|__| Setup time J or K to clock 
Hold time J or K to clock 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
Cy = 50pF 


ee [Semmens fT 
ratattocu ee ee ee 
Propagation a a ee ee 


SYMBOL PARAMETER - 


Maximum clock frequency Waveform 1 


tPLH Propagation delay 
Clock to output Waveform 1 


tPLH Propagation delay 

Reset to output Waveform 2 
teLH Propagation delay ; 

Set to output Waveform 2 


Paty | Glock pulsewidth Low i avetorm t | 
wt) | Setrrestpusewish Low [Waveform 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 7 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. With the Clock input grounded and all outputs open, Ic¢c is measured with the Q and J outputs High in turn. 

5. These parameters are guaranteed, but not tested. 
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AC WAVEFORMS 


RESET Rp) 


Vou 


Vou 


Vou 


Vor © Von 


Waveform 1. Clock to Output Delays, Data Waveform 2. Set and Reset to Output Delays, 
Setup and Hold Times, Clock Pulse Width Set and Reset Pulse Widths 


NOTE: Vx = 1.3V for 54LS 
The shaded araas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORM 


PULSE TTHL(th) 
GENERATOR 


TTLH(tr) 


w 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


FAMILY 


aces SEL 
DEFINITIONS: 
CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zoyz of Pulse Generators. 
D Diodes are 1N916, 1N3064, or equivalent. 
Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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DESCRIPTION 

The 54S112 is a dual J-K negative 
edge-triggered flip-flop featuring individu- 
al J, K, Clock, Set and Reset inputs. The 
Set(Sp) and Reset (Rp) inputs, when Low, 
set or reset the outputs as shown in the 
Function Table regardless of the levels at 
the other inputs. 


548112 
Flip-Flop 


Dual J-K Edge-Triggered Flip-Flop 


Product Specification 


A High level on the Clock (CP) input en- 
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is High and the flip-flop will perform ac- 
cording to the Function Table as long as 
minimum setup and hold times are ob- 
served. Output state changes are initiated 
by the High-to-Low transition of CP. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


J,K 


Ppms [| SSCSC~«é SPIN SSSC*d 
ror Gckinge SCS—SCSCSC“‘;CSSC*d 
[FS | RetetandSetnpus————SSSSOCSCSCSCSCSCSCSC‘“CSsSC~‘“‘~*~*rCSCSCi SC” 
Pak | batainpws SSCS 
fou [ows 


NOTE: A 54S Unit Load (SUL) is 50p1A I), and -2.0mA I. 


Input voltage range 


aad 


PIN CONFIGURATION 


For LLCC Pin Assignment, see Jedec Standard No. 2 


February 20, 1990 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER RATING UNIT 
Supply voltage 


__ 3010 +5.0 
Voltage applied to output in High output state range 
Storage temperature range -65 to +125 


LOGIC SYMBOL 


. 486 


ORDERING INFORMATION 


16-Pin Ceramic LLCC 


For LLCC Pin Assignment, see Jedec Standard No. 2 
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LOGIC DIAGRAM 


FUNCTION TABLE 


ps | KT ea ft se 


Asynchronous Set 
Asynchronous reset (clear) 
Undetermined 

Toggle 

Load "0" (Reset) 

Load "1" (Set) 


cesar sie 
ween fa 


X 
X 
X 
h 
1 
h 
i 


Ars to es aE 


Hold “no change” 


a2 DTrearrt 


High voltage level steady state. 

High voltage level one setup time prior to the High-to-Low Clock transition. 

Low voltage level steady state. 

Low voltage level one setup time prior to the High-to-Low Clock transition. 

Lower case letters indicate the state of the referenced output one setup time prior to the High-to-Low Clock transition. 
Don't Care. 


= High-to-Low Clock transition. 


NOTE: 
Both outpus will be High while both Sp and Rp are Low, but the output states are unpredictable if Sp and Rp go High simultaneously. 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max_| 
ee 


[Voc | Suppyvoltage ts | sco is TV 
[Vn | Hightovelinputvotage to | 


Vit Low-level input voltage hl hae ae 
Oe ee eee 
fl | Inputclampcurent 
flow | High-teveloutputeurent, 
ee (eee 
js [|| 


Low-level output current 
Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Veo = Min, l= hi 
Voc = Max, V; = 2.7V 


Short-circuit output current? 
Supply current? (total) 


SYMBOL PARAMETER 


[Maximum doakirequeney ‘| Wawtomt feo | —_—+|_ wie _| 
ee 
AC SETUP REQUIREMENTS T, = 28°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


iar 
ae Ta! 
uit) | Glock pusewidh (Low) + ~~ avetorms ~——SCSCi*dSCs | dC 
wit) | Setorresotpuse wish (Lowy) [| _Wavetoma_———+| so | —~+dY sore 
Pe | Setup time JorKtodeck —«’ Wavelet feof dCs 
Ph | Hotdtine Jorktociock (| Wawetomt dP ed 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


| tuax | Maximum clock frequency Se 
teLH Propagation delay ) | a0 

Clock to output Waveform 1 a6 
tPLH Propagation delay 56 

Sp or Rp to output Waveform 2. 30 
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AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Voc = 5.0V5 


SYMBOL | PARAMETER TEST CONDITIONS 


iat 
isa ceartogey [warm of 

FE ee 
Sete | weotme ||| 
AC SETUP REQUIREMENTS Ty = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


| | Min | Max 

[ait | Cock pucowiah igh ———idtCOCSC~Castoms SCPC] 
Pty | Glock piso wath (Low) | Wavetorms | 10 || re _| 
Pail | Seterresotpuiso wat (lowy) | Wawetoma +f 10 | ite | 
Pe | Setup tino Jorkto cock «| —~SCastomms —SSCdC Pie 
Py Weldtine JorKteece | astern pf 2 | | | 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. | 

4. With the Clock input grounded and all outputs open, Icc is measured with the Q and @ outputs High in turn. 

5. These parameters are guaranteed, but not0 tested. 


AC WAVEFORMS 


RESET Rip) 


Vou 


Vou 
Vu VM 


Vou 


Waveform 1. Clock to Output Delays, Data Waveform 2. Set and Reset to Output Delays, 
Setup and Hold Times, Clock Pulse Width Set and Reset Pulse Widths 


NOTE: Vy = 1.5V 
The shaded areas indicate when the input Is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


tw 


Test Circult for 54 Totem-Pole Outputs Input Pulse Definition 


ISTICS 
FAMILY INPUT PULSE CHARACTERISTIC 


DEFINITIONS: 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zoyy of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


iu a 
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FEATURES 


e DC triggered from active High or 
active Low Inputs 


¢ Retriggerable for very long pulses 
—up to 100% duty cycle 


¢ Direct reset terminates output pulse 


e Compensated for Voc and 
temperature variations 


DESCRIPTION 
The 54123 is a dual retriggerable monost- 


able multivibrator with output pulse width 
control by three methods. The basic pulse 
time is programmed by selection of exter- 
nalresistance (Rp) and capacitance (Cox) 
values. Once triggered, the basic pulse 
width may be extended by retriggering the 


94123 


Multivibrator 


Dual Retriggerable Monostable Multivibrator 


Product Specification 


gated active Low going edge input (A) or 
the active High going edge input (B), or be 
reduced by use of the overriding acting 
Low reset. 


The basic output pulse width is essentially 
determined by the values of external ca- 
pacitance and timing resistance. For 
pulse widths when Cox < 1000pf, see 
Figure A. 


When C,,> 1000pf, the output pulse width 
is defined as: 


ty = 0.28 Rew: Con(1+ OF ) 

Rext 

The external resistance and capacitance 
are normally connected as shown in Fig- 
ure B, If any electrolytic capacitor is to be 


used with an inverse voltage rating of less 
than 1V then Figure C should be used. (In- 
verse voltage rating of an electrolytic is 
normally specified at 5% of the forward 
voltage rating.) If the inverse voltage rat- 
ing is 1V or more (this includes a 100% 
safety margin), then Figure B canbe used. 
Note that if Figure C is used, the timing 
equations change as follows: 


tw= 0.25 Ron Con (t+ 2A ) 
‘ext 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-Pin Ceramic DIP §4123/BEA 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Supply voltage 


February 20, 1990 


PARAMETER 


Voltage applied to output in High outpt state range V 
Storage temperature range -65 to +150 


LOGIC SYMBOL 


| Voc | Suppyvoltage ee ae 
|Mi__ | tnputvoltagerango sts 
ph | mA 

Lewes 


Vec 
Rext/Cextt 
Coxt1 

Qy 


G2 


Ro2 
Bg 
Re 


491 
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FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


H = High voltage level 

L = Low voltage level 

X = Don't care 

T = Low-to-High transition 

4 = High-to-Low transition 
JS. = One High-level pulse 
Ur = One Low-level pulse 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max | 


Ves _| Sippywoage—SSCSCSC—“—*—‘“‘—‘~‘“‘—*~*S*~*~*~‘“*S*S*S*S~“—~s~‘ist A | so ss | 
vn | Highlovelingutvonage——SSSCSC~C“~—S~—‘—‘S~—~—~—s~—‘“‘~sr |] 
vi | Lowiovelingutvotage——SSSCSCS—~—SCSCSCSCSSCdd 
Ti | inpotclampourent OSCE te 


High-level output current 


Low-level output current | | 
Operating free-air temperature range | 55 | 


SYMBOL PARAMETER TEST CONDITIONS! 


Lae High-level input current : Voc = Max, V| = 2.4V 
j | 


High-level input current Voc = Max, V;= 0.4V 


Short-circuit output current? Veco = Max 


Supply current (total) Voc = Max 
Triggered 
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AC ELECTRICAL CHARACTERISTICS Tz = 25°C, Vcc = 5.0V6 


SYMBOL PARAMETER TEST CONDITIONS 
teLy Propagation delay Waveform 1 

teHL A input to Q & O output Coxt = OpF, Rext = 5kQ 

tpty _—s«'|- Propagation delay 4 Waveform 2 

teHL B input to Q & Q output Coxt = OpF, Rext = 5kQ 


tpLH Propagation delay Waveform 3 
tpHt Rp input to Q & ( output Cext = OpF, Rext = 5kQ 
sone : Waveforms 1 & 2 
Hwa | Minimum Q pulse width Con =OPF, Rex = 5kQ 
. Waveforms 1 & 2 
: al ie 37 
Output pulse width ; Cent = 1000PF, Rext = 10k 2.76 3.3 


AC SETUP REQUIREMENTS Tx = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


|tw | Minimum input puise wicth | Waveforms 1,283 | 
| Row | Externaltimingresistorrange | 

| Con | External timing capacitancerange || Nrestriction |__| 
Stray capacitance to GND at Rext/Cex terminal ee neal a ee ee 


AC ELECTRICAL CHARACTERISTICS Tz = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS 
C, = 50pF 

teLH Propagation delay Waveform 1 37 
teHe A input to Q & @ output Coxt = OpF, Rext = 5kQ 44 
teLy Propagation delay Waveform 2 
teyt B input to Q & © output ~ Soxt = OpF, Rext = 5kQ 

Propagation delay , Waveform 3 

Rp input to Q & output Coxt = OpF, Rext = 5kQ 

wine : Waveforms 1 & 2 
Minimum Q pulse width Cent <OPF, Rext = 5K aa 


twQ Output pulse width Weve lonitient Sie 


Coxt = 1000pF, Rex = 10kQ ps 


SYMBOL PARAMETER 

teLy Propagation delay Waveform 1 

teyt A input to Q & TO output Coxt = OpF, Rex = 5kQ 

tL Propagation delay Waveform 2 

tpHe B input to Q & G output Coxt = OpF, Rext = 5k2 

tPLH Propagation delay Waveform 3 

trey Rp input to Q & G output Cext = OPF, Rex = 5kQ 

ve : Waveforms 1 & 2 

fw | Minimum Q pulse width Coa =OPF, Rex = 5kKQ 


Waveforms 1 & 2 
a, Coxt = 1000pPF, Rey = 10kQ 


Output pulse width 
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AC SETUP REQUIREMENTS Ty = -55°C and +125°C, Voc = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
Minimum input pulse width Waveforms 1, 2&3 | ons 


RS a 


Enernal ning capachance ras ee 
Say capacianco to GND atRayOaiomna [__—CidCr_ 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Quiescent log is measure (after being reset) with 2.4V applied to both Rp and A inputs, B inputs grounded and all outputs open. Triggered 
loc is measured with 2.4V applied to all Rp and B inputs, A inputs grounded and all outputs open. For both measurements, Cext = 0.02uF 
and Rext = 25kQ. Autotester may measure Icc by alternative means. Icc triggered, ground Cox, R/C open or high. Icc quiescent open Cox 
pin. 

5. Ground Cex to measure Voy at Q, Voy at G, or log at Q. Cox: is open to measure Voy at O, Vo, at Q, or los at 7. 

6. These parameters are guaranteed, but not tested. 


AC WAVEFORMS 


Waveform 1. Propagation Delay A Input to Q and @ Waveform 2. Propagation Delay B Input to Q and @ 
Outputs, and Input and Output Pulse Widths Outputs, and Input and Output Pulse Widths 


Waveform 3. Direct Reset Delays 


NOTE: Vy = 1.5V for 54 
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TEST CIRCUIT AND WAVEFORM 


" NEGATIVE 
PULSE 


PULSE i TTHL(tf) TTLHitr) 
GENERATOR 


tTLHitr) ‘THLitf) 


tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


Ts 


FAMILY 


DEFINITIONS: 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zouz of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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TYPICAL PERFORMANCE CHARACTERISTICS 


CEE 2 20S Ee GOR Se Se eo 0 pe See eS 
fo Spee = 
AUT rail 
4,000 
aN N Vp / 
r, , tf 


33 
Lf | 
1 


an he OT Hi a 


Nie a 8 
sae gail 
gil 


tW —- OUTPUT PULSE WIDTH (ns) 


aN 


100 200 400 1000 
Oe - EXT ae Ee epee (pF) 


FigureA 


+ ANY SILICON SWITCHING DIODE 
Coxt ib SUCH AS 1N916, 1N3064, etc. 


TO Coxt TO Rext/Cext TO Coyt TO Rext/Cext 
TERMINAL TERMINAL TERMINAL TERMINAL 


Figure B Figure C 
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Product Specification 


Military Logic Products 


FUNCTION TABLE ORDERING INFORMATION. 


INPUTS OUTPUT DESCRIPTION ORDER CODE 


Ceramic DIP , 54LS125/BCA 
Ceramic Flat Pack §4LS125/BDA 


Ceramic LLCC 54LS125/B2A 


en dee INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Low voltage level 
DESCRIPTION 54LS 


Don't care 
High impedance (off) 
PS utputs 3OLSUL 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA Iy4 and -0.4mA 1... 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Voc 
Input voltage range 

fi _|_Input current range 


PIN CONFIGURATION LOGIC SYMBOL 


Supply voltage 


For LLCC pin assignments, see JEDEC Standard No. 2 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffer 54LS125 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER ee 


| Min | Nom | Max | 
ves | Supphywonage SSCS vs fs | bs 
OC 
ae ee Ce 


[ High-level outpurcurrent, tm 


jlo | LowHoveloutputcurent tA 
[T. ___| Operating free-airtemperaturerange 8 Ttt5 | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS 


UN 
ae eee 
Voo= Min, Viw=Min, Vi =Maxion=Max [| 24 | | | Vv 
Voo=Min,Viv= Min, Vi=Max,iou=Max | | 025 | o4 | Vv 
[Vi | Inputclampvottage | Veo =Minsetxe || tS | 


Off-state output current, . 

to | Highovelvltago apple cs aS | fe] 
Off-state output current, . 

ion Lowovel veltage appli scr ail Sra an P| we | 


Input current at maximum input 


[tay | Highleveliinput current | Veo =Maxie27v | || 0A 
[tx | Lowlovelinputcurrent | Voo=MaxVizoev | fo | mA 
[tos ___| Shortcircuitourputcurrent® |] oo = Max | 0 | 190 | mA 
[loc | Supply current(tota) | oc Max TE tt 20 | 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


teLy Propagation delay Waveform 1 
tee Data to output 


[ten __| Enable to High 


IT 
V 


Pina | Disable rom High «Waveform «So | 
Fina | Disable rom High | Wavetomm2 © = 605 | 
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Buffer 54L$125 
AC ELECTRICAL CHARACTERISTICS Ty = -55°C and + 125°C, Vog = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
a 
Fn A a 
tPHL Data to eee 

ene ee eee 
[texz | DisabletromHigh | Wavoformac=SeF | snc 
Pz | Ginnie ton Low | Waveform, =50F [| 28 | = | 
[te | DisablefromHigh Waveform 2, =50pF | Ta? ns 
|taz | Disabletromtow | Waveform 3, =SopF_ 2s 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table for operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

. These parameters are guaranteed, but not tested. 


WP 


AC WAVEFORMS 


of Von -0.5V 


-1.5V 


Waveform 1. Waveform for Non-Inverting Outputs Waveform 2. 3-State Enable Time to High Level and 
Disable Time from High Level 


VoL 


Las 


Waveform 3. 3-State Enable Time to Low 
Level and Disable Time from Low Level 


FAMILY 


54LSXXX 
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Buffer 54LS125 


TEST CIRCUIT AND WAVEFORM 


INPUT Vy Voc 


TTHL(t) 


TTLH(tr) 


Test Circult for 54 3-State Outputs 


INPUT PULSE CHARACTERISTICS 
FAMILY 


ae 
ran ae 


Optional load for 54LSXXX only: Rg = 631°C; Veg = 5.5V for all tests except Tpyz: Vg = -0.6V for Tpyz test. 


DEFINITIONS: 
C 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 
Diodes are 1N916, 1N3064, or equivalent. 


Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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548133 
Gate 


Signetics 


13-Input NAND Gate 


Military Logic Products Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


INPUTS OUTPUT 
eS ee ae eee 


a L 


H = High voltage level 
L = Low voltage level 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


NOTE: Where a 54S Unit Load (SUL) is 50nA Iy4 and -2.0mA Ir. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 


Supply voltage 


input voltage range 
[i__| Inputeurrent range 
Voltage applied to output in High output state range 
Storage temperature range 


LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Gate 54S$133 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 


High-level input voltage 


Vi Low-level input voltage 
ae 
eR AS aE 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


| | Min _| 

lor = Max f+iz5c {| 
| Vic___| Inputclampvottage | Voc Minstnetic | 
[lve __| Inputcurrent at maximum inputvottage | Vec=MaxVi=55V | 
[iar | Highovelinputcurent_ | Veg=ManViez7y || 
Low evel nut current PVeo=Maxvieosv | +s 
Pies | Shortcirctoupatcuren® | ——Vog=Max_———S—S=«dt(C 
— 


Supply current (total) Vec = Max IecH Outputs High 
lecL Outputs Low 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 
tPLH : 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS 


C, = 50pF 
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Gate 54S133 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and +125°C, Vec = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS 


[pom 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. These parameters are guaranteed, but not tested. 


AC WAVEFORM 


NOTE: Vy = 1.5V 


Waveform 1. Waveform for Inverting Outputs 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


FAMILY 


ee 


DEFINITIONS: 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


Cr. 
Rr 
D 

Vx 
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FEATURES 
e Demultiplexing capability 


¢ Multiple input enable for easy © 
expansion 


© Ideal for memory chip select 
decoding 


e Direct replacement for Intel S205 


DESCRIPTION 

The 138 decoder accepts three binary 
weighted inputs (Ao, A;, Az) and when en- 
abled, provides eight mutually exclusive, 
active Low outputs (0 - 7). The device fea- 
tures three Enable inputs: two active Low 


54L$138, 545138 


Decoders/Demultiplexers 


1-of-8 Decoder/Demultiplexer 


Product Specification 


(E;, Ez) and one active High (E3). Every 
output will be High unless E; and Ez are 
Low and Ez is High. This multiple enable 
function allows easy parallel expansion of 
the device to a 1-of-32 (5 lines to 32 lines) 
decoder with just four °138s and one in- 
verter. 


The device can be used as an eight output 
demultiplexer by using one of the active 
Low Enable inputs as the Data input and 
the remaining Enable inputs as strobes. 
Enable inputs not used must be perma- 
nently tied to their appropriate active High 
or active Low state. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


All 1SUL TLSUL 
fA a es OI ee I 1LSUL 


ORDERING INFORMATION 


ORDER CODE 


54LS138/BEA, 
54S138/BEA 


DESCRIPTION 
16-Pin Ceramic DIP 


54LS138/BFA, 
54S138/BFA 


54LS138/B2A 


16-Pin Ceramic FlatPack 


16-Pin Ceramic LLCC 


54LS 


NOTE: Where a 54S Unit Load (SUL) is 50pA I) and -2.0mA 1), and 54LS Unit Load (LSUL) is 20pA I) and -0.4mA I). 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Decoders/Demultiplexers 54LS138, 54S$138 


LOGIC DIAGRAM 


ae Ree ee 
ies ee RR | es en 
| tt 
So I 
Pasa 
() = Pin number 


Voc = Pin 16 
GND = Pin8 


For LLCC pin assignments, see JEDEC Standard No. 2. 


FUNCTION TABLE 


INPUTS OUTPUTS 


E, E Es A Ap 


= 
ol 


roeereercexxK=z 
BReeceeRE eer 
mBrrrrrriexKx 
mrerreocwreiurKKx< 
more corre KxKx 
mmorrerererKKx 
mZeETrrTrIrTITrIrTrsT 
merrrrrrcerTcrxcris 
xErEErxrxrrxr4 NI 
DIITIITIerITIIITTITs\a 
XLETererIITIICLT] A 
Bre crrrcrrxrsrya 
reLTITITLILIITxrI/a 
CKHLITTLTITIUTITLTITITIN 


H_ = High voltage level 
L. = Low voltage level 
X =Don't care 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


fsmeot [SS aRMETER swt mC 
pute ged tw | STD] 


Input voltage range 0.5 to +7.0 | -0.5 to +7.0 V 


|__| Input current range 
1Vo | Voltage applied to output in High output state range 
Storage temperature range -65 to +150 
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Decoders/Demultiplexers | 54LS138, 54S138 


RECOMMENDED OPERATING CONDITIONS 


Veo | Supply voltage 
High-level input voltage 
Low-level input voltage 


High-level output current 
Low-level output current 


Voc 
Hlon | 
°C 


SYMBOL PARAMETER TEST CONDITIONS! 


| Von | High-level output voltage Voc= Min, Viy= Min, Vii= Max, loy = Max 
Vou | Low-level output voltage 
VK | Input clamp voltage Voc = Min, |) = Ik 


Min | 

2.5 | 

a 

al 

line Input current at maximum Voc = Max Vi=5.5V [| 
ca eas Ra no 
sal 

heel 

= 

| -20 | 

_ 


High-level input current Voc = Max, V, = 2.7V 


tan | 
Low-level input current Voc = Max 
j los | 


Vou 

Voi 

Vik 

Th = 
Short-circuit output current? 


Supply current? (total) 
SYMBOL PARAMETER 
teLy Propagation delay Waveform 2 
tpHL Address to output 2 logic levels 
‘| tery Propagation delay Waveform 1 
tPHL Address to output 3 logic levels 
tpLH Propagation delay Waveform 2 
teHL Enable to output 2 logic levels 
tpLH | Propagation delay Waveform 1 
tpHL Enable to output 3 logic levels 
AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V 
SYMBOL PARAMETER TEST CONDITIONS 


teLH Propagation delay Waveform 2 
tpHL Address to output 2 logic levels 


teLy Propagation delay Waveform 1 
tPHL Address to output 3 logic levels 
teLH Propagation delay ‘Waveform 2 
tpHL Enable to output 2 logic levels 
teLy Propagation delay Waveform 1 
tpHe Enable to output 3 logic levels 
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Decoders/Demultiplexers 54LS138, 54S138 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and +125°C, Vcc = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 


tet Propagation delay Waveform 2 
teu Address to output 2 logic levels 


tet Propagation delay Waveform 1 
teHL Address to output 3 logic levels 


teLy Propagation delay Waveform 2 
teu Enable to output 2 logic levels 


teLy Propagation delay Waveform 1 
teHL Enable to output 3 logic levels 

NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = SV, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


. Tomeasure icc, outputs must be enabled and open. 
. These parameters are guaranteed, but not tested. 


ak WP 


AC WAVEFORMS 


Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-Inverting Outputs 


NOTE: Vy = 1.3V for 54LS, Vy = 1.5V for all other TTL families. 
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Decoders/Demultiplexers 54LS138, 54S138 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


= — ‘w 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
[atone stsns [ear 
[won [ease | aire 
hag laces 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zoyy of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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54S140 


Signetics 
| Line Driver 


Dual Four-Input NAND 50Q Line Driver 
Product Specification 


Military Logic Products 


FUNCTION TABLE ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


INPUTS OUTPUT 


54S140/BCA 
54S140/BDA 
54S140/B2A 


H_ = High voltage level 

L = Low voltage level 

X = Don'tcare . 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


NOTE: Where a 54S Unit Load (SUL) is 50pA Ijy and -2.0mA ly. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Pi | tnoutvotagorange——SSSSCSC~“~“—SC“*S*S*S*S*~“~‘“~*S*S*~‘“‘~idCSC‘“ SCC 
ri | taputcurentrange——SSSSSCSCSCSCSC~—“S~“C“CSCSCS~C~S~iCC a id 
[Ve votage aonedo ouiputinHigh ouputstatorange ——~=SC~*~“~*‘“~*~dtC*C“~« Vw 


LOGIC SYMBOL ~ 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Line Driver 54S140 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage 


High-level input voltage 


| Veo __| | 4s | 
Voc 
P20_| 
Viv Low-level input voltage | 
cil eT 
[ix Inputclampcurent, 
a 
lx | towlevelouiputcurent——SSSSC~—~s—S~—~—‘“‘“‘<;<;7;«C*r*d 
| Tx ___| Operating free-airtemperaturerange 


SYMBOL PARAMETER TEST CONDITIONS! 
High-level output voltage Vec = Min, Vit = Max, low =-3mA 
Voc = Min, Vi_ = 0.5V, Ro = 50Q to ground 
Low-level output voltage Voc = Min, Vin = Min, 
Io = Max +125°C 


| Min | 
faa 
Vot : ae | 
| Vx____[inputclampvoltage | Voc = Ming = | 
[lie | Input current at maximum input voltage | Voc =MaxVi=55V | 
Fle [Low-levelinputcurrent | Vcc =MaxMi=08V | 
a 

sess aca 


Short-circuit output current? Vec = Max 


Supply current (total) Voc = Max Iccy Outputs High 
lec Outputs Low 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL . PARAMETER TEST CONDITIONS 
teLH ‘ 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and +125°C, Voc = 5.0V4 


SYMBOL PARAMETER TEST CONDITIONS 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 100 milliseconds. 

4. These parameters are guaranteed, but not tested. 
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Line Driver | 54S140 


AC WAVEFORM 


Waveform 1. Waveform for Inverting Outputs 


NOTE: Vy = 1.5V 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE TTHL (tf) tTLH(tr) 
GENERATOR 


TLH(tr) THU 


tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


54SXXX 


DEFINITIONS: 

C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr = Termination resistance should be equal to Zoyr of pulse generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Vx = Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 
¢ Multifunction capability 


¢ Complementary outputs 
¢ See '251 for 3-State version 


DESCRIPTION 

The 548151 is a logical implementation of 
a single-pole, 8-position switch with the 
switch position controlled by the state of 
three Select inputs (Sp, S;, Sz). True (Y) 
and Complement (Y) outputs are both 


545151 


Multiplexer 


8-Input Multiplexer 
Product Specification 


provided. The Enable input (E) is active 
Low. When E is High, the Y output is High 
and the Y output is Low, regardless of all 
other inputs. The logic function provide at 
the output is: 


V=E- (lb: 59-5; -So41,-So- 5): So+ 
lo: So- Sy -So+g-So- Sy -So+ 
Ig: So: 34 *So+I5-So- 5S; -So+ 
Ig So + Sy - Sot l7-So-+ Sy - So). 
In one package the 54S151 provides the 
ability to select from eight sources of data 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION : 
Pa pits SSCS 


All 


NOTE: Where a 54S Unit Load (SUL) is 50pA I) and -2.0mA I). 


or control information. The device can 
provide any logic function of four variables 
and ita negation with correct manipulation. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-Pin Ceramic DIP 54S151/BEA 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


For LLCC pin assignments, see JEDEC Standard No. 2 
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[RATING ‘| 
= 
Pi | inputvatagerange SSCS SC‘ CS 
Py [ tnputeurentrange SSCS TY 
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14 #13 «12 


For LLCC pin assignments, see JEDEC Standard No. 2 
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54$151 


Multiplexer 


LOGIC DIAGRAM 


a 
3 
3 
o 
WwW 
a 
3 
Z 
3 
3 
« 
c 
A 
Oo 
| 
& 


eee 


OUTPUTS 


p fpeeevesnsesone 


KANT DIsgrrssrrjisars 


KAA TTITCLTIIIIsrrTTrst 


a |<< >< >< >< > > KO OK OK OK KOK 
wo [>< xX >< KK KOKO OK OKO OOK IE OK 
al [>< >< 6 >K 6 Ke KEK OK KOK IEE OOK 
wt |< >< >< >< 6 >< DK OK OK EE >< OE KDE OE OK 
WD |< > >< > 6 KK AI TE OK KK OK KOO OK 
aS! [>< >< 6 > OK EK OK OK OK OK OE OKO KOK 
or [>< ><> 4 & XX KOK OK OOK OK OKO 
oP |< 1 > KK KK OE KOK OK KOK OE KOK 
‘ 


Lu oo 
a 2a 
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oD 
-E Sg 
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= ; Zoe 
fe) DES 
5 x40 
2 BAGG sg ss sss s sss], yy 
=] 
LL xru4x< 
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Multiplexer 54S151 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage 
High-level input voltage 


Input clamp current 
High-level output current 


Low-level output current ; 
Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Typ? | Max | 
Voc = Min, Vin = Min, Vi. = Max, 
+125°C 


High-level output voltage Voc = Min, Vin = Min, Vit = Max, lon = Max | 25 | 
Input clamp voltage Vec = Min, | = Ix l= 224 


[lve | Inputeurrentat maximum inputvotage | Voc = Max, Vin 5.5V 
lost| 


Low-level input voltage 
[lon 


Low-level output voltage 


lot = Max 


fSumptyowent (omy [Vege |__| 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Veg = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


'PLH Propagation delay 
Select to Y output Waveform 2 
tPLH Propagation delay 
Select to Y output Waveform 1 
'PLH Propagation delay 185 
Enable to Y output Waveform 1 ie 


tPLy Propagation delay — 

Enable to Y output Waveform 2 
tPLH Propagation delay 

Data to Y output Waveform 2 
tPLH Propagation delay 

Data to Y output Waveform 1 
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Multiplexer 54S151 


AC ELECTRICAL CHARACTERISTICS T, = -25°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


teLH Propagation delay 
Select to Y output Waveform 2 

tPLH Propagation delay a5 
Select to Y output Waveform 1 a 


caevone 
ER EE 
ony a 
basen ee ae 


SYMBOL PARAMETER 


resp! 
Peper 
bani 
oraeery 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4 

5 


. Measure Icc with all inputs > 4.0 and all inputs open. 
. These parameters are guaranteed, but not tested. 


AC WAVEFORMS 


VoL 


Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-Inverting Outputs 


NOTE: Vy « 1.5V 
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Multiplexer 54S151 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


54SXXX 


DEFINITIONS: 

Cc Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zoyy of pulse generators. 
Diodes are 1N916, 1N3064, or equivalent. 
Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 
¢ Non-Inverting outputs 


e Separate enable for each section 
e Common select Inputs 
e See '253 for 3-State version 


DESCRIPTION 

The 54S153 is a dual 4-input multiplexer 
that can select 2 bits of data from up to 
eight (8) sources under control of the com- 
mon Select inputs (So, S;). The two 4-input 
multiplexer circuits have individual active 
Low Enables (E,, E,) which can be used to 
strobe the outputs independently. Outputs 
(Ya, Yp) are forced Low when the corre- 
sponding Enables (E,, E,) are High. 


545153 


Multiplexer 


Product Specification 


Ya=E,: (loa? 31° Sot bya: Sy *So°+ loa -S; 
* Sot Iga* Sy + So) 


Yo = Ep + (loo? $1 * So+ bie 51+ Sot lap S3° 
Sot Io ° S; . S2) 

The 54S153can be used to move datatoa 
common output bus from a group of regis- 
ters. The state of the Select inputs would 
determine the particular register from 
which the data came. An alternative appli- 
cation is as a function generator. The de- 
vice can generate two functions or three 
variables. This is useful for implementing 
highly irregular random logic. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Do ee 


NOTE: Where a 54S Unit Load (SUL) is 501A I) and -2.0mA I. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


February 20, 1990 


LOGIC SYMBOL 


Voc = Pin16 
GND = Pin8 


517 


Dual 4-Line to 1-Line Multiplexer 


ORDERING INFORMATION 


10 = 110«12:«613~«5 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Multiplexer | 54S153 


LOGIC DIAGRAM 


Voc = Pin 16 
GND = Pin8 


For LLCC Pin Assignment, See JEDEC Standard No. 2 


FUNCTION TABLE 


SELECT INPUTS INPUTS (a or b) 

OO ee Ee ed a 

X x H [x |x [x | x L | 

L L Gee Te oe Lae cll ox L 

L L aaa (is a eco (eo H 

H L Bel em i. Pea L 

H L tL |x }|u{x | x H 

L H al (ea ae We L 

L H tL |} x | x {| H | xX H 

H H ey eee es aes oe fs ea L 

H H iene (ee es Soe (a H 


High voltage level 
Low voltage fevel 


H 
L 
X Don't care 


tony 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


-¢ 
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Multiplexer 54S153 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 


High-level input voltage 


Low-level input voltage 


Input clamp current 


High-level output current a 
Low-level output current aa 
Operating free-air temperature range | 55 | 


ieee ae ee ra 
Vot Low-level output voltage Voc = Min, Vin = Min, Vip = Max, bt 
Flos | Shortsireuitouiputcuren® | ———=—SVoo= Maxi 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 
Select to output Waveform 2 


tPLH Propagation delay 

Enable to output Waveform 1 
tPLH Propagation delay 

Data to output Waveform 2 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


TEST CONDITIONS 


SYMBOL PARAMETER 


tPLH Propagation delay 
tet Propagation delay ize 
Enable to output Waveform 1 ica 
tPLH Propagation delay 
Data to output Waveform 2 
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Multiplexer 54$153 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 

Select to output Waveform 2 
tel Propagation delay 

Enable to output Waveform 1 
teLH Propagation delay 

Data to output Waveform 2 


NOTES: : 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


. Measure Ic with all inputs grounded and all outputs open. 
. These parameters are guaranteed, but not tested. 


m & 6 PD 


AC WAVEFORMS 


Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-Inverting Outputs 


NOTE: Vy = 1.5V 
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Multiplexer 54S153 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE .U.T. Te 
GENERATOR 


TTHL(th 


POSITIVE 
PULSE 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS . 


DEFINITIONS: 

ion Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zur of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


FAMILY 
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FEATURES 
¢ 16-line demultiplexing capability 


e Mutually exciusive outputs 


e 2-input enable gate for strobing or 
expansion 


54LS154 


Decoder/Demultiplexer 


1-of-16 Decoder/Demultiplexer 


Product Specification 


DESCRIPTION 

The 54LS154 decoder accepts four active 
High binary address inputs and provides 
16 mutually exclusive active Low outputs. 
The 2-input enable gate can be used to 
strobe the decoder to eliminate the normal 
decoding “glitches” on the outputs, or it 
can be used for expansion of the decoder. 
The enable gate has two AND’ed inputs 
which must be Low to enable the outputs. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


i HLSUL 


NOTE: Where a 54LS Unit Load (LSUL) is 20A Iyy and -0.4mA Ih. 


The 54LS154 canbe used as a 1-of-16 de- 
multiplexer by using one of the enable in- 
puts as the multiplexed data input. When 
the other enable is Low, the addressed 
output will follow the state of the applied 
data. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
24-Pin Ceramic DIP 54LS154/BJA 


10LSUL 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PIN CONFIGURATION 


5 
T 
z 
3 
a 
5 
5 
7 
5 
3 
av) 
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fsrmor[SCARAMETER |RATING CY 
fi [ nputeurentrange SSS 


LOGIC SYMBOL 


Voc =Pin24 
GND =Pin 12 


$22 


123 45 6 7 8 9 1011 12 13 1415 16 17 


853-0193 98863 


54LS154 


Product Specification 


iplexer 


Decoder/Demult 


Signetics Military Logic Products 


HGrrrTrTrTrTrTrTrTrzTrrTrrTrrrirTr4 
Brrr rTrTrTTITIrTIrTTITITrTIrIIITt 
HETTTITITIIITITITIrTrTIr4rTt 
HBETTTILTILTLLTLTrTTyHIILT 
TIETTTTILTTLTILTILTLTITsIIIIrT 
ZETLTTITITIITICITITHIHIITIITLT 
GBDrErTTITITITILTITTITITIrTIrTIIrtLt 
BILETLTTTITTITLTyILTTIrIIrIIITLt 
DBPIEeLTLITITITLTITTLTIIIITLT 
DPITTILTITTIITITITILITITITILT 


HETLTITITITITLTTTILIIIILT 


GrTrrTrrTrTsaTrTrTrTrTrTrTITITIIT 


HZITITIITH4LCTCICITITITILTIITIIT 


po ade Ope wie cite edpee Ee Sine ibe Rabe eipe ibe ape mapa ede odbe ape vane ike oy 


[oat 
uu 
ti 
= 
< 
io 
x 


Bs GS Ce ew OQee oe OA Ges Gee ibe Ode cabo abe ibe me mie ede abe oie oy 


LETHAL ITIILTITITLITILTLTLITTrTILT 


Pn eee ee Cee pe Re Be Se el ee ee Be ee 2 


xXxXKAATDTAaALC TIAL ICIAIsIIr.T 


<<xx<HdIIdSIdITTTLTI4s4urrTrT 


Supply voltage 

High-level input voltage 

Low-level input voltage 

Input clamp current 

High-level output current 

Low-level output current 

Operating free-air temperature range 


<<XK ISNT TT TrrIrsT 


e 
: 
4 
= 
a 

a 


T4oTijtiasng4sssgssg4gssjsgjsdi4 


High voltage level 
ow voltage level 


Li 
Don't care 


ATTA ssy ys Hdd 


RECOMMENDED OPERATING CONDITIONS 


FUNCTION TABLE 
SYMBOL 


LOGIC DIAGRAM 
Voc =Pin24 
GND =Pin 12 


() 


523 


February 20, 1990 


Signetics Military Logic Products Product Specification 


Decoder/Demultiplexer 54LS154 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


High-level output voltage Voc = Min, Viy = Min, Vi_ = Max, Io = Max 
Low-level output voltage 
Vik Input clamp voltage Voc = Min, |, = Ix 


| Min | 

[oes 

| 

VK | fies 
ae a 
Lo 

: | 15 | 

pene 


Fos | Shorecrutouputeuren® | ‘Vog=Max_——— 


AC ELECTRICAL CHARACTERISTICS Ta, = 25°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 
teLH Propagation delay 
Enable to output Waveform 2 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS 
C, = 50pF 


te Propagation delay 

West 
tery Propagation delay 

Enable to output Waveform 2 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and + 125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


tL Propagation delay 

Address to output Waveform 1 
teLH Propagation delay 

Enable to output Waveform 2 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = SV, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. Measure Ic¢ with all inputs grounded and all outputs open. 

. These parameters are guaranteed, but not tested. 


mh WP 
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Decoder/Demultiplexer 54LS154 


AC WAVEFORMS 


Vou 


Vor VoL 


Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-Inverting Outputs 


NOTE: Vy = 1.3V 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


t 
PULSE THL (tf) 


GENERATOR 


TLH(tr) 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


Th 


DEFINITIONS: 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zoyrt of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


FAMILY 
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DESCRIPTION 

The 548157 is a quad 2-input multiplexer 
which selects four bits of data from two 
sources under the control of a common 
Select input (S). The Enable input (E) is 
active Low. When E is High, all of the out- 
puts (Y) are forced Low regardless of all 
other input conditions. 


Moving data from two groups of registers 
to four common output buses is acommon 
use of the 54S157. The state of the Select 
input determines the particular register 
from which the data comes. It can also be 
used as a function generator. The device 
is useful for implementing highly irregular 
logic by generating any four of the 16 dif- 
ferent functions of two variables with one 
variable common. 


54$157, 545158 


Data Selectors/Multiplexers 


54S157 Quad 2-Input Data Selector/Multiplexer (Non-Inverted) 
54S158 Quad 2-Input Data Selector/Multiplexer (Inverted) 


Product Specification 


The device is the logic implementation of a 
4-pole, 2-position switch where the posi- 
tion of the switch is determined by the logic 
levels supplied to the Select input. Logic 
equations for the outputs are shown be- 
low: 


Y,=E: (ia: S + loa S) 

Yp=E- (lp S+ lo - 5) 

Yo=E: (lig? S + log: 8) 

Yg=E- (ha: S + log - S) 
The 54S158 is similar but has inverting 
outputs: 


Ya=E-(ha’S + loa: 5) 
Yp = E- (lip S + Ip S) 
Yo=E: (lic: S + loc: 5) 
Ya= E> (lg: S + log: 5) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


NOTE: Where a 54S Unit Load (SUL) is 50pA 1), and -2.0mA 1). 


PIN CONFIGURATION 
548157 


For LLCC pin assignments, see JEDEC Standard No. 2 


March 17, 1987 


LOGIC SYMBOL 


526 


ORDERING INFORMATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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' Product Specification 


Data Selectors/Multiplexers 


PIN CONFIGURATION 


548158 


For LLCC pin assignments, see JEDEC Standard No. 2 


LOGIC DIAGRAM 54F 157 


Ya 


Voc = Pin 16 
GND = Pin8 


For LLCC pin assignments, see JEDEC Standard No. 2 


FUNCTION TABLE, 54F157 


SELECT DATA 
ENABLE INPUT INPUTS 


X 
H 
H 
L 
L 


High voitage level 
Low voltage level 
Don’t care 


xCT=Z 
youu 
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54S157, 54S158 


LOGIC SYMBOL 
548158 


10610 «14 «13 


E loa ta fob Ib loc Ite boda big 


Voc = Pin 16 
GND = Pin8 


For LLCC pin assignments, see JEDEC Standard No. 2 


FUNCTION TABLE, 54F158 


SELECT DATA 
H 
H 
L 
H 
L 


H = High voltage level 
L = Low voltage level 
X = Don'tcare 
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Data Selectors/Multiplexers 54S157, 54S158 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


femmeon [PARAMETER |RATING 
P| InputeurentrangoSSC~—SsS—~—SsSsSCSsSCSsSSSsYYCSC‘“‘ OWT 
Storage temperature range 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 


High-level input voltage 


Vi Low-level input voltage 
a 
[tx | 


Input clamp current 
High-level output current 
Low-level output current ane aa ee 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage 


Low-level output voltage 


Input clamp voltage Vec = Min, I) = ik 
Input current at maximum input voltage Voc = Max, V; = 5.5V 


. 
High-level input current Voc = Max, V) = 2.7V 
Data inputs 
li Low-level input current Voc = Max, V; = 0.5V 


as 
Eee 
ae 
ea 
|| 
a 
a 
Short-circuit output current? [gc Max sd -4 


54S157 
All inputs > 4.0V 


54S158 
Voc = Max All inputs > 4.0V 


54S158 

loa, low, loc, lod at 
> 4.0V —- 

other inputs at OV 


Supply current4-5 (total) 
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Data Selectors/Multiplexers 54S$157, 545158 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 

vlam 2 58157 
tPLH Propagation delay 

Enable to output Waveform 1, 54S157 


cara 
ean 
ae 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 
teLH Propagation delay 
Enable to output Waveform 1, 545157 
tPLH Propagation delay Te 


tPLH Propagation delay 

vam 28 
'PLH Propagation delay 

Enable to output Waveform 4, 54S158 
teLH Propagation delay 

Select to output Waveform 3, 545158 
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Data Selectors/Multiplexers 548157, 54S158 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and +125°C, Voc = 5.0V8 - 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 
tPLH Propagation delay 
Enable to output Waveform 1, 54S157 


Serrery 
sete 


NOTES: 

1. For See shown as Min or Max, use the appropriate value specified under recommended operating conditions and function table operat- 
ing mode. 

. All typical values are at Voc = 5V, Ta = 25°C. as 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. loc is measured with > 4.0V applied to all inputs and all outputs open. 

. loc is measured with all outputs open. 

. These parameters are guaranteed, but not tested. 


ona Ww Pr 


AC WAVEFORMS 


Waveform 1 : Waveform 2 


Waveform 3 Waveform 4 


NOTE: Vx = 1.5V 
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Data Selectors/Multiplexers 54S157, 548158 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


tTHL (th) 


_ PULSE 
‘| GENERATOR 


TLHitr) 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


DEFINITIONS: 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zoyrt of pulse generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


FAMILY 
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FEATURES 
¢ Synchronous counting and loading 


¢ Two Count Enable inputs for n-bit 
cascading 


© Positive edge-triggered clock 

e Asynchronous reset (’161) 

¢ Synchronous reset (’163) 

¢ Hysteresis on Clock input (LS only) 


DESCRIPTION 

Synchronous and 4-bit (54161, 
54LS161A, 54163, 54LS163A) counters 
feature an internal carry look-ahead and 


94161, 54163, 
54LS161A, 54LS163A 


Counters 


4-Bit Binary Counters 
Product Specification 


canbe used for high-speed counting. Syn- 
chronous operation is provided by having 
all flip-flops clocked simultaneously on the 
positive-going edge of the clock. The 
Clock input is buffered. 


The outputs of the counters may be preset 
to High or Lowlevel. A Low level at the Par- 
allel Enable (PE) input disables the count- 
ing action and causes the data at the Dy - 
D3 inputs to be loaded into the counter on 
the positive-going edge of the clock (pro- 
viding that the setup and hold require- 
ments for PE are met). Preset takes place 
regardless of the levels at Count Enable 
(CEP, CET) inputs. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


CP, CET 


D.cEP Pingus OSOSSCSCSCSCSSSSSSCSSSSCCS 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


54LS161A/BEA 
54161/BEA 

54LS163A/BEA 

54163/BEA 


54LS161A/BFA 


54161/BFA 
16-Pin Ceramic FlatPack 54LS163A/BFA 


54163/BFA 
j ; 54LS161A/B2A 
20-Pin Ceramic LLCC 54LS163A/B2A 


16-Pin Ceramic DIP 


2LSUL 


a j0LSUL 
a oT eso 


NOTE: Where a 54 Unit Load (UL) is understood to be 40A 1,4, and -1.6mA I},, and a 54LS Unit Load (LSUL) is 20pA I) and -0.4mA I. 


PIN CONFIGURATION LOGIC SYMBOL 


Voc = Pin 16 
GND= Pin8 


For LLCC pin assignments, see JEDEC Standard No. 2 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Counters 


54161, 54163, 54LS161A, 54LS163A 


A Low level at the Master Reset (MR) input set 
all four outputs of the flip-flops (Q9 - Q3) in 
54161,and54LS161A to Low levels regardless 
of the levels at CP, PE, CET and CEP inputs 
(thus providing an asynchronous clear func- 
tion). 


For the 54163, and 54LS163A, the clear func- 
tion is synchronous. A Low level at the Master 
Reset (MR) input sets all four outputs of the 
flip-flops (Qo - Qg) to Low levels after the next 
positive-going transition on the Clock (CP) input 
(providing that the setup and hold requirements 
for MR are met). This action occurs regardless 
of the levels at PE, CET, and CEP inputs. The 
synchronous reset feature enables the design- 


February 20, 1990 


er to modify the maximum count with only one 
external NAND gate (see Figure 1). 


The carry look-ahead simplifies serial cascad- 
ing of the counters. Both Count Enable inputs 
(CEP and CET) must be High to count. The 
CET inputis fed forward to enable the TC out- 
put. The TC output thus enabled will produce a 
High output pulse of a duration approximately 
equal to the High level output of Qo. This pulse 
can be used to enable the next cascaded stage 
(see Figure 2). 


For conventional operation of 54161 and 
54163, the following transitions should be 
avoided. 


54163 


OR 
54LS163A 


TERMINAL COUNT = 6 


Figure 1 


§33 


1. High-to-Low transition on the CEP or CET 
input if clock is Low. 


2. Low-to-High transitions on the Parallel En- 
able input when CP is Low, if the count 
enables and MR are High at or before the 
transition. 


For 54163 there is an additional transition to be 

avoided. 

3. Low-to-High transition on the MR input 
when clock is Low, ifthe Enable and PE 
inputs are High at or before the transition. 


These restrictions are not applicable to 
54LS161A and 54LS163A. 


Signetics Military Logic Products 


Product Specification 
Counters | : 54161, 54163, 54LS161A, 54LS163A 


LOGIC DIAGRAMS 


“ETP TRL 
Se IB Sel i 


ie EES 


Q2 


S4LS161A 


Voc = Pin 16 
GND= Pin8 
(} = Pin numbers 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Counters 54161, 54163, 54LS161A, 54LS163A 


LOGIC DIAGRAMS 


ate 


Q2 


54LS163A 


Voc = Pin 16 
GND= Ping 
() = Pin numbers For LLCC pin assignments, see JEDEC Standard No. 2 
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Counters 54161, 54163, 54LS161A, 54LS163A 


MODE SELECT — FUNCTION TABLE, 161 


OPERATING MODE INPUTS OUTPUT 
a CET 
Reset (clear) 


Parallel load es 
|Cout 


Hold (do nothing) 
OPERATING MODE 


Reset (clear) — 


Parallel load 


= 
So - 
— 


Count 


Hold (do nothing) hit) 
hi 


High voltage level steady state 

Low voltage level steady state 

High voltage level one setup time prior to the Low-to-High clock transition 

Low voltage level one setup time prior to the Low-to-High clock transition 

Don't care 

Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 

T = Low-to-High clock transition 

NOTES: 

(a) The TC output is High when CET is High and the counter is at Terminal Count (HHHH for 54161) 

(b) The High-to-Low transition of CEP or CET on the 54161 should only occur while CP is High for conventional operation 
(c) The Low-to-High transition of PE on the 54161 should only occur while CP is High for conventional operation 

(d) The TC output is High when CET is High and the counter is at Terminal Count (HHHH for '163) 

(e) The High-to-Low transition of CEP or CET on the 54163 should only occur while CP is High for conventional operation 
(f) The Low-to-High transition of PE or MR on the 54163 should only occur while CP is High for conventional operation 


H 
L 
h 


X 
q 


H = ENABLE COUNT. : ; , ; r 
L= DISABLE COUNT PE Dp Dy D2 D3 PE Dp Dy D2 Dg PE Do Dy D2 D3 PE Do Dy Do D3 


CEP CEP 
H = ENABLE COUNT 
L = DISABLE COUNT Te CET Tc 
cP 


[MR Qo GQ; Q2 Q3 4 1 1 {MR Qo Gy Q2 Q3 


Figure 2. Synchronous Multistage Counting Scheme 
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Counters 54161, 54163, 54LS161A, 54LS163A 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


veo | Svppiyverage ———SSSCSSC~C~—~“~*~*~idSSC“‘CKWSC*d 
ni 
ae 


Vec 
Ce Se a TC AT 
V5 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max | Min | Nom | Max | 


Wes | Surpiyvotage SCS 
vn | Hiohevelinpuvonags SSS 

Pia | towiovetingutvatiage : | 

SC a 
Pion | Hahdovelouputeurent ———SS~SSC*dS*d 

Fig | towiovetouputeunent ————SS—S—S~—S Sidi te Pd mY 
re 


SYMBOL 


Operating free-air temperature range 


| 54161,"163|_54LS161A, "163A 


PARAMETER UNIT 


High-level output voltage 
Low-level output voltage 
Input clamp voltage Voc = Min, | = Ix 
Ni 

cc 


V 

V 

V 
m 
m 
m 


: Vv; =5.5V 
liye Input current at maximum Vec = Max | V,=7.0V | PE, CP, CET 
input voltage ('LS161A) 
('LS163A) 


| Min | 

| 2.4 | 

Pas! 

eee 

= 

Pal 

|| 

= 

ee 

Vi=24V | CP CET mz 
Other inputs al 
D, CEP he 
liad High-level input current Voc = Max | V,;=2.7V | PE, CP CET i 
cisieta) | 
csiesa) | | 
al 

eal 

eee 

eae 

il 

a 

| -20 | 

el 

|| 


A 
A 
A 


5 


BIS 


% 


B 


mA 
mA 
| mA 


PE, CP, CET 
('LS161A) 
('LS163A) 


q 


V,=0.4V | CP, CET 
Low-level input current Voc = Max 
V,=0.4V 


Other inputs 
Short-circuit output current? = 


| Supply current# (total) Veco = Max | key All outputs High 
kot All outputs Low 
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Counters 54161, 54163, 54LS161A, 54LS163A 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V6 


SYMBOL PARAMETER TEST CONDITIONS 


[fax | Maximum clock frequency 
tecy Propagation delay 

Clock to terminal count Waveform 1 
teLy Propagation delay Waveform 1, 
tpyL Clock to Q outputs PE = High 
teLy Propagation delay Waveform 1, 
tepHL Clock to Q outputs PE =Low 
teLy Propagation delay 

CET input to TC output Waveform 2 

Propagation delay, MR to Q 
outputs ('161) Waveform 3 


AC SETUP REQUIREMENTS Tg = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Clock pulse width (Low) 
lwo Master Reset pulse width ('161) 
Master Reset pulse width (163) 


Setup time, data to clock 
Hold time, data to clock5 


ae 
jth 
jt 
jth | Holdtime, CEP or CETto clock | Waveform 4 | 
ts | Setuptime, PEtocock | Waveforms | 
[ty | Holdtime, PEtociock | Waveform | 
[ts | Setup time, Wto clock (163) | Waveform 6 | 
[ty | Holdtime, Mito clock (163) | Waveforms | 
ial 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


| fuax | Maximum clock frequency 
teLH Propagation delay 
Clock to terminal count Waveform 1 
teLy Propagation delay Waveform 1, 
toy Clock to Q outputs PE = High 
tey Propagation delay Waveform 1, 
teu Clock to Q outputs PE = Low 
teLy Propagation delay 
CET input to TC output Waveform 2 
Propagation delay, MR to Q 
outputs ('161) Waveform 3 


Setup time, CEP or CET to clock 


Recovery time, MR to CP 


nmPp 
Nb 
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Counters 54161, 54163, 54LS161A, 54LS163A 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Vcc = 5.0V® 


SYMBOL PARAMETER TEST CONDITIONS 


teLy Propagation delay 
Clock to terminal count Waveform 1 


tpiy Propagation delay Waveform 1, 

teHe Clock to Q outputs PE = High 

teLy Propagation delay Waveform 1, 

tpHL Clock to Q outputs PE =Low 

teLH Propagation delay 
CET input to TC output Waveform 2 
eee 


AC SETUP REQUIREMENTS 1, = -55°C and +125°C, Vcc = 5.0V6 


p Min | Max] Min 


[twit) | Clock pulse wieth (Low) | Waveforms | as | as 
[tw | Master Reset pulse wictn(161) | Waveforms [20 || 
|tw | Master Reset pulse width(163)_ | Waveformé_— | 20 || as 
| | Setuptime, datatocock | Waveforms | 20 | 
Jt | Holdtime, datatoclock® | Waveform |S 
| | Setuptime, CEP or CETtoclock | Waveform | 20 
ft | Holdtime, CEP or CETto clock | Waveform | 
ft | Setup time, PEtociock | Waveforms | 25 
jth | Holdtime, PEtoctock | Waveform | 
| 20 
iO 
| 5 


| ts__| Setup time, TAF to clock ('163) 
[th | Hold time, NAR to clock (163) 
[tree | Recovery time, MR to CP 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. ; 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

- lech is measured with PE input High, again with PE input Low, all other inputs High and output open. Ico, is measured with Clock input High, 
again with Clock input Low, all other inputs low and outputs open. 

. For 15ns rise time only, Hold time must be increased by 0.3ns for each nanosecond decrease in rise time. © 

. These parameters are guaranteed, but not tested. 


| 25 | 
ee eel 
ie 20. 
ee 0= | 
| 20 
0 || 
| 20 
Lee 


& WPM 


ou 
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Counters 54161, 54163, 54LS161A, 54LS163A 


AC WAVEFORMS 


Va 


Waveform 1. Clock to Output Delays, Maximum 


Waveform 2. Propagation Delays 
Frequency, and Clock Pulse Width 


CET Input to TC Output 
CEP AND CET(c) 
54 ONLY 
tg(L) = twCP 


CEP AND CET 
54LS ONLY 


Waveform 3. Master Reset Pulse Width, 
Master Reset to Output Delay and 
Master Reset to Clock Recovery Time (161) 


Waveform 4. CEP and CET 
Setup and Hold Times 


ts(H) = tw(CP) 


Waveform 5. Parallel Data and Parallel 


Waveform 6. Synchronous Reset Setup, 
Enable Setup and Hold Times 


Pulse Width and Hold Times (163) 


NOTE: Vy = 1.5V for 54; Viy = 1.3 for 54LS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Counters | 54161, 54163, 54LS161A, 54LS163A 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE TTHL( tH) 
GENERATOR 


TLH(tr) 


tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


54LSXXX 
54XXX 


DEFINITIONS: 
C, Load capacitance includes jig and probe casetianes: see AC Characteristics for value. 


Rr Termination resistance should be equal to Zoyz of Pulse Generators. 
D Diodes are 1N916, 1N3064, or equivalent. 
Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 

¢ Gated serial data Inputs 

‘@ Typical shift frequency of 36MHz 

@ Asynchronous Master Reset 

® Fully buffered clock and data Inputs 


DESCRIPTION 

The 54164 and 54LS164 are 8-bit edge- 
triggered shift registers with serial data 
-entry and an output from each of the eight 
stages. Data is entered serially through 
one of two inputs (Dg, or Dgp); either input 


54164, 54LS164 


Shift Registers 


8-Bit Serial-In Parallel-Out Shift Registers 


Product Specification 


can be used as an Active-High enable for 
data entry through the other input. Both 
inputs must be connected together or an 
unused input must be tied High. 


Data shifts one place to the right on each 
Low-to-High transition of the Clock (CP) 
input, and enters into Qp the logical AND 
of the two Data inputs (D,, - D,p) that 
existed one setup time before the rising 
clock edge. ALow-level on the Master Re- 
set (MR) input overrides all other inputs 
and clears the register asynchronously, 
forcing all outputs Low. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


All 
All 


- ORDERING INFORMATION 


DESCRIPTION ORDER CODE 

; 54LS164/BCA, 
Ceramic DIP 54164/BCA 

Ceramic Flat Pack 54LS164/BDA 

Ceramic LLCC 54LS164/B2A 


1OLSUL 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA I and -1.6mA Ii, and a 54LS Unit Load (LSUL) is 20pA I and -0.4mA I. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


February 20, 1990 


LOGIC SYMBOL 


Voc = Pin 14 
GND = Pin7 


542 


Dsa 
Deb 
cP 


MR Qo Qy Qo Q3 Qs Os Ag GQ 


9 3 4 &§ 6 10 11 12 13 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Shift Registers 54164, 54LS164 


LOGIC DIAGRAM 


tell elfeal tele 


Qa Qs Qe 
(10) (11) (12) 


Voc =Pin 14 
GND Pin? 


High voltage level 

High voltage level one set-up time prior to the Low-to-High Clock transition 

Low voltage level 

Low voltage level one set-up time prior to the Low-to-High Clock transition 

Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the Low-to-High Clock transition 
Don't care 


Low-to-High Clock transition 


7 «KO Tr TT 
oouou tout 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER a ee 54LS164 


ip 2 | Input current range -30 to +5.0 ; -30 to +1 
Storage temperature range -65 to +150 -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


Veo a ee 
Input voltage range -0.5 to +5.5 -0.5 to +7.0 
Vo 


Tsta 


Vec 
Vin 
Vit 
lou 
lot 
A 


Operating free-air temperature range 
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Shift Registers 54164, 54LS164 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS" 
3 Voc = Min, Vin = Min, 
High-level output voltage Vi. = Max, lox = Max 
Voc = Min, Viy = Min, 
Low-level output voltage Vi. = Max, Io, = Max 
Input clamp voltage Vee = Min, |) = Ik 
Input current at maximum Voc = Max V, = 5.5V 
input voltage V, = 7.0V 
High-level input current Voc = Max 
| 


Low-level input current Voc = Max, V;=0.4V 
Suppiy curont® (ta 


id 
» 


Do Dy Dz D3 D4 Ds Dg D7 Dg Dg Dig Dy; Dy2 043 Dig Dis 


The ‘164 can be cascaded to form synchronous shift registers of longer length. 
Here, two devices are combined to form a 16-bit shift register. 


AC ELECTRICAL CHARACTERISTICS Tg = 25°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 4LS164 


Maximum shift frequency 
Propagation delay 
Clock to output Waveform 1 
Propagation delay 

(PHL WR to output Waveform 2 


Setup time data to clock 
Hold time data to clock 
MIR clock recovery time 
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Shift Registers 54164, 54LS164 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum shift frequency 
Propagation delay 

Clock to output Waveform 1 
Propagation dela’ 


SYMBOL PARAMETER 


Maximum shift frequency 
Propagation delay 

Clock to output Waveform 1 
Propagation delay 


SYMBOL PARAMETER TEST CONDITIONS 


[tw | Clock pulse wiath | Waveform | go | 
jt | MR pulse width | Wavetorm2 | so | 
Setuptimedatato clock | Waveform | 5 | 


ty Hold time data to clock 
MR clock recovery time 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specifled under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. Measure Icc with the Serial inputs grounded, the Clock input at 2.4V, and a momentary ground, then 24.0V applied to Master Reset, and all 
outputs open. 

. These parameters are guaranteed, but not tested. 


oi & WPM 
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Shift Registers 54164, 54LS164 


AC WAVEFORMS 


VOH 
Q Va 
VoL 


Waveform 1. Clock to Output . Waveform 2. Master Reset Pulse Width, Master Reset to 
Delays and Clock Pulse Width Output Delay and Master Reset to Clock Recovery Time 


Waveform 3. Data Setup and Hold Times 


NOTE: For all waveforms, Viy = 1.5V for 54; Viq = 1.3V for 54LS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE UT. ‘TLH(tr) 
GENERATOR 


'THL(th 


Test Circuit for 54 Totem-Pole Outputs 


FAMILY 
uiox [20a | iv | tite [Soom | 
Tsao [soon [tv | 1wie [soon 


DEFINITIONS: 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zouy7 of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


C, 
Rr 
D 

Vx 


oun 
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FEATURES 
e Edge-triggered D-type register 


e Gated input enable for hold “do 
nothing” mode 


e 3-State output buffers 
® Gated output enable control 


e Pin compatible with the 8T10 and 
DM8551 


DESCRIPTION 

The 54L$173 is a 4-bit parallel load regis- 
ter with clock enable control, 3-State buff- 
ered outputs and master reset. When the 
two Clock Enable (E; and Ez) inputs are 
Low, the data on the D inputs is loaded into 


54L$173 
Flip-Flop 


Quad D-Type Flip-Flop with 3-State Outputs 


Product Specification 


the register synchronously with the 
Low-to-High Clock (CP) transition. When 
one or both E inputs are High one setup 
time before the Low-to-High clock transi- 
tion, the register will retain the previous 
data. Data inputs and Clock Enable inputs 
are fully edge triggered and mustbe stable 
only one setup time before the Low-to- 
High clock transition. 


The Master Reset (MR) is an active High 
asynchronous input. When the MR is 
High, all four flip-flops are reset (cleared) 
independently of any other input condition. 


The 3-State output buffers are controlled 
by a 2-input NOR gate. When both Output 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Enable (OE, and OE,) inputs are Low, the 
data in the register is presented at the Q 
outputs. When one or both OE inputs is 
High, the outputs are forced to a High im- 
pedance “off” state. The 3-State output 
buffers are completely independent of the 
register operation; the OE transition does 
not affect the clock and reset operations. 


ORDERING INFORMATION 


16-Pin Ceramic LLCC 


54LS 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA |) and -0.4mA I. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 


March 17, 1987 


LOGIC SYMBOL 


547 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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Flip-Flops | 54LS173 


LOGIC DIAGRAM 


Voc = Pini6 
GND = Pin8 


MODE SELECT — FUNCTION TABLE 


REGISTER OPERATING MODES INPUTS OUTPUTS 
To, | ay (Register 
x 


pF | & | 
ee a ee es) 


Parallel load 
Hold (no change) 


3-STATE BUFFER OPERATING MODES INPUTS 
ee ee 
Read L L 
is Sar ee 


High voltage level 

High voltage level one setup time prior to the Low-to-High clock transition 

Low voltage level 

Low voltage level one setup time prior to the Low-to-High clock transition 

Lower case letters indicate the state of the referenced input (or output) on setup time prior to the Low-to-High clock transition 
Don't care 

High impedance “off” state 


Low-to-High clock transition 


Voi wt t wom a 


See ee ae 
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Flip-Flops 54LS173 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Pewmeou[SSCSPARAMETER | ~SCORATING «| =UNIT 
ry | teurentrange CdS tt dk 
Lt @} 


Voltage applied to output in High output state range 
Storage temperature range -65 to +150 ef ees 2 


RECOMMENDED OPERATING CONDITIONS 


ain Nom] 
veo | Suppyvotage —SSSCSCSC~C~SCSCSCSCSCSCSCSsS ns | 
Va | Higplevetinputvotage SSCS cf |_| 
NO 
a 
[lon [ Hightleveloutputcurrent CT 
ise | Opeiageeeuiienpemeatage 


SYMBOL PARAMETER TEST CONDITIONS! 


Vor High-level output voltage Voc = Min, Vin= Min, Vi = Max, low = Max 
Low-level output voltage Voc = Min, Vin= Min, Vit = Max, loc= Max 
Input clamp voltage Vec = Min, |1= Ix 
hi 
loc 


LIMITS 


Off-state output current, . 

High-level voltage applied Voc = Max, Viv= Min, Vo= 2.7V 
Off-state output current, . 

Low-level voltage applied Voc = Max, Viq= Min, Vo = 0.4V 
Input current at maximum 

High-level input current Voc = Max, V) = 2.7V 

Pin | Low-level input current Voc = Max, V; = 0.4V 


Supply erent (eta 


uv 
od 
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Flip-Flops 54LS173 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Huax____| Maximum clock frequency [Waveforms | 80 
teLH Propagation delay 36 
Clock to output Waveform 1 ap 


few [Propagation diay Ww ouput | ____Wavetoma «dt Sis 

[ras | Ouputonabio wo Fighiewi | _Wavelom2 | +23 
mm 0 
3 

3 


Output disable from Low level Waveform 3, C, = S5pF§ ae 
Output disable from High level Waveform 2, C, = 50pF a 
Output disable from Low level Waveform 3, C, = SOpF nee ee 


AC SETUP REQUIREMENTS Ta = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


iP) | Clock ples wid ee ee 
Qh) [MR pulse wid 


) 


AC ELECTRICAL CHARACTERISTICS Ty, = -55°C and +125°C, Voc = 5.0V6 


SYMBOL PARAMETER TEST CONDITIONS 


wax ___| Maximum clock frequency 


teLH Propagation delay 
Clock to output Waveform 1 


tPHL 

tezH 

tex 
: 

terz = 


Output disable from High level Waveform 2, C, = SOpF 
tiz Output disable from Low level Waveform 3, C_ = SOpF 
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Flip-Flops 54LS173 


AC SETUP REQUIREMENTS Ty = -55°C and +125°C® 


SYMBOL PARAMETER TEST CONDITIONS 


th(D) 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Measure lIc¢ with MR grounded following momentary connection > 4.0V, OE2, E;, Eo and all Data inputs grounded, CP and OE, > 4.0V, and 
all outputs open. 

. Guaranteed by the 50pF limit, but not tested. 

. These parameters are guaranteed, but not tested. 


oun 
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Flip-Flops 54LS173 


AC WAVEFORMS 


a Vou 0.5V 


Vou 
Vu Vu Vz 


Waveform 1. Clock to Output Delays Waveform 2. 3-State Enable Time to High 
and Clock Pulse Width Level and Disable Time from High Level 


Vou 


Waveform 4. Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock Recovery Time 


Waveform 3. 3-State Enable Time to Low 
Level and Disable Time from Low Level 


R STABLE 


Q RESPONSE NO CHANGE 


VoL 


Waveform 5. Setup (ts) and Hold (t,) Times for Data (D) and Enable (E) Inputs 


NOTE: The shaded areas indicate when the input is permitted to change for predictable output performances. 
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Flip-Flops 54LS173 


TEST CIRCUIT AND WAVEFORM 


INPUT Vx Vcc OUTPUT Vi © 27V 


NEGATIVE 
PULSE 


PULSE UT ‘THL(H) 
GENERATOR 


TLH(tr) 


POSITIVE 
PULSE 


tw 


Test Circuit for 3-State Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


Oe 


FAMILY 


Optional load for 54LSXXX only: Rg = 631; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpyz test. 
DEFINITIONS: 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 


Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 
e Six edge-triggered D-type filp-flops 


e Three speed-power ranges available 
e Buffered common clock 


e Buffered, asynchronous Master 
Reset 


DESCRIPTION 

The 54174, 54LS174 and 548174 have 
six edge-triggered D-type flip-flops with in- 
dividual D inputs and Q outputs. The com- 
mon buffered Clock (CP) and Master 
Reset (MR) inputs load and reset (clear) 
all flip-flops simultaneously. 


54174, 54LS174, 54S174 


Flip-Flops 


Hex D Flip-Flops 
Product Specification 


The register is fully edge triggered. The 
state of each D input, one setup time be- 
fore the Low-to-High clock transition, is 
transferred to the corresponding flip-flop’s 
Q output. 


All outputs will be forced Low indepen- 
dently of Clock or Data inputs by a Low 
voltage level on the MR input. The device 
is useful for applications where the true 
output only is required and the Clock and 
Master Reset are common to ail storage 
elements. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


54LS174/BEA, 
16-Pin Ceramic DIP 54S174/BEA, 
54174/BEA 


54LS174/BFA, 
54S174/BFA, 
54174/BFA 


: , 54LS174/B2A, 
16-Pin Ceramic LLCC 54S174/B2A 


16-Pin Ceramic FlatPack 


54LS 
1LSUL 


10LSUL 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA Iq and -1.6mA I), a54S Unit Load (SUL) is 50 pA I)4 and -2.0mA li, and 54LS Unit 


Load (LSUL) is 20 pA Iiyq and -0.4mA I. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 


February 20, 1990 


LOGIC SYMBOL 


Voc = Pin 16 
GND = Pins 


554 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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Flip-Flops 54174, 54LS174, 545174 


LOGIC DIAGRAM 


Vec = Pin 16 
GND =Pin8 
() = Pin Numbers 


FUNCTION TABLE 


OPERATING MODE INPUTS OUTPUTS 
X 


Reset (clear) 

Load “1” 

Load “0” 

High voltage level steady state 

High voltage level one setup time prior to the Low-to-High clock transition 
Low voltage level steady state 


Low voltage level one setup time prior to the Low-to-High clock transition 
Don't care 


Low-to-High clock transition 


nt a a Se ae 
koieou ou i 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Fi [input curentrange———OSSSCSCS~ Cs |e _ 
D510 Ves 


RECOMMENDED OPERATING CONDITIONS 


Veo Supply voltage 

Vin High-level input voltage 
Vit 

lot 

Ta 


Input clamp current 


Vi | Low-level input voltage ; 
Hon | High-level output current 


Low-level outputcurrent. 
IT | Operating free-air temperature range 
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Flip-Flops 54174, 54LS174, 54S174 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS' 
Vv High-level output Veco = Min, Viq= Min, 
OH voltage Vit = Max, Ioy = Max 
Vv Low-level output Voc = Min, lo = Max 
OL voltage Vin = Min, Vip = Max 


li2 Input currentatmax- Voc = Max | V,;=5.5V 
imum input voltage 


High-level Vv 24V 

Ie Low-level Voc = Max | V\=0.4V 
Slime 
Short-circuit 
: 


Supply current# (total) 
SYMBOL PARAMETER TEST CONDITIONS 
[tusx____| Maximum clock frequency | Waveform | 25 _| 
tet Propagation delay 
Clock to output Waveform 1 
care [wins | 


SYMBOL PARAMETER TEST CONDITIONS 


| Min | Max | Min | Max | | Max | 
a [eckpusowantiow | Want | 2 | [ao | [70 | 
fw____| Master Reset pulse wiah | Waveioma [20 [| 2 | [| _ 
hi, [Seup tino, dalatocP__ | Wavetoma [20 | [| «0 || s0 | 
: a Pe a ET 
% a A 


ee 
C, = 15pF Cy = 15pF 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum clock frequency |__ Waveform —s | 25 | =| 30 | 

ty Propagation delay 

Clock to output Waveform 1 
cee rceey | woes | fo | fo Le 
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Flip-Flops 54174, 54LS174, 545174 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS | = saSs|sUUNIT 
C, = 50pF 


Maximum clock frequency 

tPLH Propagation delay 

Clock to output Waveform 1 
Propagation MR dela 

lea 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. loc is measured after a momentary ground, then > 4.0V is applied to Clock, with > 4.0V applied to all Data and MRA inputs and all outputs 
open. 

5. These parameters are guaranteed, but not tested. 
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Flip-Flops 54174, 54L$174, 548174 


AC WAVEFORMS 


Waveform 1. Clock to Output : Waveform 2. Data Setup and Hold Times 


Delays and Clock Pulse Width 


VM 
VoL 
Waveform 3. Master Reset to Output Delay, Master Reset Pulse Width, and Master Reset Recovery Time 


NOTE: For all waveforms Vy = 1.5V for 54 and 54S; Vy = 1.3V for 54LS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flops | | 54174, 54LS174, 54S174 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Test Circult for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


DEFINITIONS: 

Cr Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 

e Four edge-triggered D flip-flops 

e Three speed-power ranges avallable 
¢ Buffered common clock 


e Buffered, asynchronous Master 
Reset 


DESCRIPTION 

The 54175 and 54LS175 are quad, 
edge-triggered D-type flip-flop with indi- 
vidual D inputs and both Q and 0 outputs. 
The common buffered clock (CP) and 
Master Reset (MR) inputs load and reset 
(clear) all flip-flops simultaneously. 


54175, 54L5175 


Flip-Flops 


Quad D Flip-Flops 
Product Specification 


The register is fully edge-triggered. The 
state of each D input, one setup time be- 
fore the Low-to-High clock transition, is 
transferred to the corresponding flip-flop’s 
Q output. 


All Q outputs will be forced Low indepen- 
dently of Clock or Data inputs by a Low 
voltage level on the MR input. The device 
is useful for applications where both true 
and complement outputs are required, 
and the Clock and Master Reset are com- 
mon to all storage elements. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 


ORDER CODE 


54175/BEA 
54LS175/BEA 


DESCRIPTION 


16-Pin Ceramic DIP 


16-Pin Ceramic FlatPack 


16-Pin Ceramic LLCC 


54175/BFA 
54LS175/BFA 


54LS175/B2A 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA I)4 and -1.6mA 1)_, and a 54LS Unit Load (LSUL) is 20pA Iiyq and -0.4mA Ih. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 


February 23, 1990 


LOGIC SYMBOL 


Voc = Pin16 
GND = Pins 


§60 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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Flip-Flops 54175, 54LS175 


LOGIC DIAGRAM 


Voc = Pin 16 
GND = Pin8 
(.) = Pin number 


For LLCC pinout see JEDEC Standard No. 2 


FUNCTION TABLE 


OPERATING MODE INPUTS OUTPUTS 


| mm | ce | | On 

L xX X L H 

Load “0” H tT I L H 
High voltage level steady state 


High voltage level one setup time prior to the Low-to-High Clock transition 
Low voltage level steady state 

Low voltage level one setup time prior to the Low-to-High Clock transition 
Don't Care 


Low-to-High clock transition 


Reset (clear) 
Load "1" 


Zz 


> xT rIT 
row 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


fev [PARAMETER] SHOT 
ri | tnputeurentrange————SSCS*d aos dco «Ym 


RECOMMENDED OPERATING CONDITIONS 


Low-level input voltage 
Input clamp current 


High-level input voltage 
High-level output current 


Flo Low-level output current 
te. 2 Operating free-air temperature range 


Vi 
lon 
Ta 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 
vow | High-level output voltage Von : MA a a ‘ pe 
Low-level output voltage Nicene bi in S - we 


Vk | Input clamp voltage Vec = Min, I) = lik 


Vou 
Vo 
Vik 
Input current at maximum Vec = Max V, =5.5V 
input voltage V, = 7.0V 
High-level input current Voc = Max V, =2.4V 
V;=2.7V 


Low-level input current Vec = Max, V; = 0.4V 
Short-circuit output current? 
Supply current‘ (total) 


SYMBOL PARAMETER 


teLH Propagation delay 
Clock to outputs Waveform 1 
tPLH Propagation delay 


AC SETUP REQUIREMENTS Ty = 25°C, Voc = 5.0V . 


SYMBOL PARAMETER TEST CONDITIONS 


| Min | Max | Min [Max | 
fe] Seekpisowith | Wawoms fo |_|» | | = 
| ty _| Master Reset pulsewidth | Waveforma = | 20 | || ts 
[wi | Setp tne, High dato GP | _Waveloma | 20 [| eo _| | me 
3 Ee eg 
| ier a eae al] WC 
se Me et (a Te 
on ee 


Pine | ecovan tine, Wo C2 | Waves | 


[fiw 


Maximum clock frequency 
Propagation delay ; 
Clock to outputs _ Waveform 1 
Propagation delay 

vom 
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AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum clock frequency | Waveform? || Tt 
tPLH Propagation delay 

Clock to outputs _ Waveform 1 
tPLH Propagation delay 


AC SETUP REQUIREMENTS Tz = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


| Min [Max | 
a _| eacpaowiah | _Wawemi fo [| | [= 
[tw __| MasterResetpulsewidth | Waveform | 20] S| || 
Setup time, HighdatatocP__ | Waveform2_— | 20] | Ts 
raat Hold tine High dato GP | Wawstoma } 5 [| 5 | [_»s 
rity | Soup ine tow dea oP | Wavstoma | 20 | | oo _[ [s _ 
eit) | Holdin Law stato P| Wavsioma [8 | | 8 J] ws 
[tec | Recoverytime,MAtocP | Wavetorma =| S28 | S| TCTs 


NOTES: ; 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. With all outputs open and >4.0V applied to all Data and Master Reset inputs, Icc is measured after a momentary ground, then 4.0V is applied 
to clock. 

. These parameters are guaranteed, but not tested. 


o ROP 


February 23, 1990 . 563 


Signetics Military Logic Products Product Specification 


Flip-Flops 54175, 54LS175 


AC WAVEFORMS 


Waveform 1. Clock to Output Waveform 2. Data Setup and Hold Times 
Delays and Clock Pulse Width 


VoL 


Waveform 3. Master Reset to Output Delay, 
Master Reset Pulse Width, and Master Reset Recovery Time 


NOTE: For all waveforms Viy = 1.5V for 54 and 54S; Viy = 1.3V for 54LS 
The shaded areas Indicate when the input fs permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


tTHL tf) 


PULSE 
GENERATOR 


TTLH(tr) 


tw 


Test Circult for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


DEFINITIONS: 


CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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4-Bit Arithmetic Logic Unit 


Military Logic Products Product Specification 
FEATURES DESCRIPTION ORDERING INFORMATION 
Provides 16 arithmetic operations: | The 54S181 is a 4-bit high-speed parallel 
ADD, SUBTRACT, COMPARE, Arithmetic Logic Unit (ALU). Controlled by - - 
DOUBLE, plus 12 other arithmetic thefourFunctionSelectinputs (So-Sa) and | 24-Pin Ceramic DIP 
operations the Mode Control Input (M), itcan perform 


° Provides all 16 logic operations of all the 16 possible logic operations or 16 
two variables: Exclusive-OR different arithmetic operations on active 
Compare AND. NAND. NOR_OR High or active Low operands. The Func- 
plus 10 other logle operations : tion Table list these operations. 

© Full lookahead carry for high-speed 
arithmetic operation on long words 


28-Pin Ceramic LLCC 54S181/B3A 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


(aaa cae 
fee ee 
Posy gi OS 


Fo-F3 = B, Cr sa 
NOTE: Where a 54S Unit Load (SUL) IS 50pA Ii and -2.0mA lj. 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC Pin Assignments, see JEDEC Standard No. 2 For LLCC Pin Assignments, see JEDEC Standard No. 2 
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When the Mode Control Input (M) is High, all in- 
ternal carries are inhibited and the device per- 
forms logic operations on the individual bits as 
listed. When the Mode Control input is Low, the 
carries are enabled and the device performs 
arithmetic operations on the two 4-bit words. 
The device incorporates full internal carry look- 
ahead and provides for either ripple carry be- 
tween devices using the C, , 4 output, or for 
carry lookahead between packages using the 
signals P (Carry Propagate) and G (Carry Gen- 
erate). P and G are not affected by carry in. 
When speed requirements are not stringent, it 
can be used in a simple ripple carry mode by 
connecting the Carry output(C,,,.4) signal tothe 
Carry input (C,) of the next unit. For high-speed 
operation the device is used in conjunction with 


LOGIC DIAGRAM 


Ch MX 
(7)| (8) (2) 


Fo 


VCC = Pin 24 
GND = Pin 12 

(_) = Pin numbers 
Pin 14 Is OC. 
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the’182 carry lookahead circuit. One carry look- 
ahead package is required for each group of 
four'181 devices. Carry lookahead can be pro- 
vided at various levels and offers high-speed 
capability over extremely long word lengths. 


The A = B output from the device goes High 
when all four F outputs are High and can be 
used to indicate logic equivalence over 4 bits 
when the unitis in the subtract mode. The A= B 
outputis open collector and can be wired-AND 
with other A = B outputs to give acomparison for 
more than 4 bits. The A = B signal can also be 
used with the C, , 4 signal to indicate A > B and 
A<B. 


The Function Table fists the arithmetic opera- 
tions that are performed without a carry in. An 


AQ 
(22) (21) 


For LLCC pin assignments, see JEDEC Standard No. 2 


567 


incoming carry adds a one to each operation. 
Thus, select code LHHL generates A minus B 
minus 1 (2s complement notation) without a 
carry in and generates A minus B whena carry 
is applied. 


Because subtraction is actually performed by 
complementary addition (1s complement), a 
carry out means borrow; thus, a carry is gener- 
ated when there is notunderflow and no carry is 
generated when there is underflow. 


Asindicated, this device can be used with either 
active Low inputs producing active Low outputs 
or with active High inputs producing active High 
outputs. For either case the table lists the oper- 
ations that are performed to the operands la- 
beled inside the logic symbol. 


(15) (18) 
P Cn+4 
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MODE SELECT — FUNCTION TABLE 


MODE SELECT INPUTS ACTIVE HIGH INPUTS & OUTPUTS _-~_. 


Logic Arithmetic ** 
(M =H) (M =L) (C, =H) 


A 
A+B 
A+B 


£ 


minus 1 
Aplus AB 
(A + B) plus AB 


Aminus B minus 1 
AB minus 1 
Aplus AB 


A plus B 
(A + B) plus AB 
AB minus 1 
A plus A* 
(A+B) plusA 
(A +B) plus A 
Aminus 1 


mMrrrrrr @Peerrrerererer 
DBrrrrrrer-wreT Trererrere 
DBorrrrr rrr rrzrIiIreYe 
Irmrirrririer See oe 


MODE SELECT — FUNCTION TABLE 


MODE SELECT INPUTS ACTIVE LOW INPUTS & OUTPUTS 


Logic Arithmetic ** 
(M =H) (M = L) (C, = H) 


A minus 1 
AB minus 1 
AB minus 1 
minus 1 
Aplus (A + B) 
AB plus (A + B) 
A minus B minus 1 
A+B 
A plus (A + B) 
Aplus B 
AB plus (A +B) 
A+B 
A plus A* 
AB plus A 
AB plus A 
A 


gv 


ee oles Ale all call ac > Sis RS ro OM a oa cae 
oN i ae cei ek a ce i a ee Oe oR a 
2 OER die 6A) eae OE peak ON coalesce Dl roa Se ae OM goal 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
R 
H 
H 


Low voltage 

High voltage level 

Each bit is shifted to the next more significant position. 
Arithmetic operations expressed in 2s complement notation. 
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2322 «21 20 


A1By A2B2 


10 13 


Ww 


Active High Operands 


PARAMETER 
hi linemen See | 


RECOMMENDED OPERATING CONDITIONS 
Ss 


Supply voltage 
High-level input voltage 


Low-level input voltage 


Input clamp current 


High-level output current except A = B , 
Low-level output current 


Operating free-air temperature range 
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SUM MODE TEST TABLE | FUNCTION INPUTS: Sp = S3 = 1, S;} = S2=M=0V 


PARAMETER INPUT UNDER TEST OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT UNDER 
ApplyGND |  Apply1 { “Apply GND TEST 

teLy ; Remaining 
tet Remaining 
teLH Remaining 
teu A and B, C, 
tPLH 
tPHL 
teLH 
teHL 


tPLH 
teHL 
teLH 
tPHe 
tel 
teHL 
tet 
teHL 
NOTE: 
1. 2.7V sHIiS Voc 


Remaining Remaining 

ae ee ee 
Remaining Remaining C 
B A, Cy Ve 
. All 
K 


DIFF MODE TEST TABLE Il FUNCTION INPUTS: Sp = $3 = 1, S; = So=M=0V 
PARAMETER INPUT UNDER TEST OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT UNDER 
Apply 1 Apply GND Apply 1 Apply GND TEST 
teLH Remaining Remaining E, 
tpHL A B, Cy 
teLH Remaining Remaining 
a ee ee 
tH |. Remaining 
teHL - . AandB, C, 
teLy Remaining 
teLy Remaining 


teLH Remaining 
tPHL AandB, C, 
Remaining Remaining 
Remaining Remaining 


teLH 
tPHL 
teLH 
tPHL 
tet 
teHL 
teLy 
tPHL 
tPHL 
Cn 


ee ae 
on oP 
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LOGIC MODE TEST TABLE III 
PARAMETER | INPUTUNDER TEST | OTHER INPUT, SAME BIT | OTHER DATA INPUTS OUTPUT FUNCTION 
| Apply1 | ApplyGND | Apply1 | Apply GND | UNDER TEST INPUTS 
teLy Remaining F S,=So=M=1 
tpHL , A and B, C, ’ So = S3=0V 
teLy Remaining F S;=S,=M=1 
tPHL AandB, C,, i So = S3 = OV 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS" LIMITS UNIT 
| Min | Typ? | Max | 
VoH 


— Wei 
Low-level output voltage Voc = Min, Vi = Min, Vit = Max, a ae Se eee 


ve _| tiputcanpvonages «Voge in hei | | | 1a Jv _ 
fModompat [|| 10 [ma 
RerBinguts | [| 10 | ma_| 
[singus | [| 10 | _ma_| 
Tcanyinpt {| [| 19 [ma _| 
ode innu | [| so | va 
RorBinguts |_| | 160 | ya | 
[sinouts |_| | 200 | wa _| 
Feary input |_| | 250] va 
[Modine [| 2 | ma_| 
Korine |_| | 6 | ma_| 
[sinus | | 


fcanvinpa || | 
Ten | Highievetouputcurent | Vain, Vin Wax Voun.5VA=Bouy| |_| 
Mes | Shortcut cuputcuren?’ | Vor MaxAnycuputercepta=8 | a0 |_| 
2 oe 
aad 


Supply current’ (total) Voc = Max 


Input current at maximum input voltage 


High-level input current 


Low-level input current 
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AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


teLy Propagation delay M = OV, Sum or Diff Mode 
tpHL Cy to Crag see Waveform 2 and Tables | & Il 

tei Propagation delay M = OV, Sum or Diff Mode 

teHe Cy, to F outputs see Waveform 2 and Tables | & II 

teLy Propagation delay M =S, = Sp = OV, Sp = S3 = 4.5V 

teu A or B inputs to G output Sum Mode, see Waveform 2 and Table | 
teLy Propagation delay M = So = Sq - OV, S; = Sp = 4.5V 

tpHL A or B inputs to G output Diff Mode, see Waveform 3 and Table II 
teLy Propagation delay M =S, = So = OV, Sp = Sq = 4.5V 
tet A or B inputs to P output Sum Mode, see Waveform 2 and Table | 
teLy Propagation delay M = So =S3 = OV, S; = So = 4.5V 
teHe A or B inputs to P output Diff Mode, see Waveform 3 and Table II 
teLy Propagation delay M = S; = So = OV, Sg = Sg = 4.5V 
tPHL Aj or B; inputs to F; outputs Sum Mode, see Waveform 2 and Table | 
tly Propagation delay M = So =S3 = OV, S; = So =4.5V - 
teyL A, or B) inputs to F; outputs Diff Mode, see Waveform 3 and Table I! 
teLH Propagation delay M = 4.5V, Logic Mode 

teHL Aj or B, inputs to F; outputs see Waveform 2 and Table III 

teLy Propagation delay M = OV, So = S3 = 4.5V, S; = Sp = OV 
tHe A or B inputs to C, , 4 output Sum Mode, see Waveform 1 and Table | 
teLy Propagation delay M = OV, So = S3 = OV, S; = So = 4.5V 
teyL A orB inputs to C,, 4 outputs 


Diff Mode, see Waveform 4 and Table I! 
teLy Propagation delay 
teHL A or B inputs to A = B output 


M = So = Sq = OV, S; = So = 4.5V 
Diff Mode, see Waveform 3 and Table II 


os 
@2 
an 
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AC ELECTRICAL CHARACTERISTICS Tz = 25°C, Voc = 5.0V® 


SYMBOL PARAMETER TEST CONDITIONS 
CL = 
tel Propagation delay M = OV, Sum or Diff Mode 
tee Cy to Caa4 see Waveform 2 and Tables | & II 
teLy Propagation delay M = OV, Sum or Diff Mode 
teHL C, to F outputs see Waveform 2 and Tables | & II 
teiy Propagation delay ~ M=S, =So =O0V, Sp = S3 = 4.5V 
tpHL A or B inputs to G output Sum Mode, see Waveform 2 and Table | 
teLy Propagation delay M = So = S3 - OV, S; = So = 4.5V 
tee A or B inputs to G output Diff Mode, see Waveform 3 and Table |! 
tei Propagation delay M =S, = So = OV, Sg = S3 = 4.5V 
teHL A or B inputs to P output 


Sum Mode, see Waveform 2 and Table | 


tei Propagation delay M = So = Sq = OV, S, = Sp = 4.5V 18.0 
tpHL A or B inputs to P output Diff Mode, see Waveform 3 and Table {I 18.0 
| | ee 


teLH Propagation delay M = S; =S2 = OV, Sp = Sg = 4.5V 
teHe A; or Bj inputs to F, outputs Sum Mode, see Waveform 2 and Table | 
teLy Propagation delay M= So = S3 = OV, S; = So = 4.5V 
teHe Aj or B; inputs to Fj outputs Diff Mode, see Waveform 3 and Table I! 
tetH Propagation delay M = 4.5V, Logic Mode 

tPHL Aj or B, inputs to F; outputs see Waveform 2 and Table III 

teLH Propagation delay 

teHt A or B inputs to C, , 4 output 

teLy Propagation delay 

teHL A or B inputs to C,, 4 outputs 

teLy Propagation delay 

teH A or B inputs to A = B output 


M = OV, Sg = S3 = 4.5V, S; = So = OV 
Sum Mode, see Waveform 1 and Table | 


M = OV, Sp = Sg = OV, S; = So = 4.5V 
Diff Mode, see Waveform 4 and Table II 


M = So = Sq = OV, S, =So=4.5V 
Diff Mode, see Waveform 3 and Table II 


@ 
1%) 
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AC ELECTRICAL CHARACTERISTICS Ta = -55°C and +125°C, Voc = 5.0V® 
SYMBOL PARAMETER TEST CONDITIONS 


C, = 50pF 
teLy Propagation delay M = OV, Sum or Diff Mode 14.5 
teHL Cyto Cay4 see Waveform 2 and Tables | & II 14.5 


teLy Propagation delay M = OV, Sum or Diff Mode 

tPHL C,, to F outputs see Waveform 2 and Tables | & Il 
teLy Propagation delay M = S, =So = OV, Sp = S3 = 4.5V 
teHL A or B inputs to G output Sum Mode, see Waveform 2 and Table | 


Propagation delay M = Sp = Sy - OV, S; = So = 4.5V 
A or B inputs to G output Diff Mode, see Waveform 3 and Table II 


M = S, = So = OV, Sg = S3 = 4.5V 
Sum Mode, see Waveform 2 and Table | 


M = So =S3 = OV, S; = So = 4.5V 
Diff Mode, see Waveform 3 and Table II 


M = S, = So = OV, Sp = Sg = 4.5V 
Sum Mode, see Waveform 2 and Table | 


tet Propagation delay M = So = Sq = OV, S; = So = 4.5V 
tPHL Aj or B; inputs to Fj outputs Diff Mode, see Waveform 3 and Table I! 


tet Propagation delay M = 4.5V, Logic Mode 
teHL Aj or B, inputs to F; outputs see Waveform 2 and Table III 


teLH 
tPHL 


Propagation delay 
A or B inputs to P output 


teLH 
teHL 


Propagation delay 
A or B inputs to P output 


tet 
teHL 


Propagation delay 
A, or Bj inputs to F; outputs 


teLH 
teHL 


teLy Propagation delay M = OV, Sp = Sg = 4.5V, S; = Sp = OV 

teHe A or B inputs to C,, , 4 output Sum Mode, see Waveform 1 and Table | 

teLy Propagation delay M = OV, Sp = Sg = OV, S; = Sp = 4.5V 

teHe A or B inputs to C,, 4 outputs Diff Mode, see Waveform 4 and Table II 

teLy Propagation delay M = So = S3 = OV, S; = So = 4.5V 

teHL A or B inputs to A = B output Diff Mode, see Waveform 3 and Table II 
NOTES: 


2. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 


3. All typical values are at Voc = 5V, Ta = 25°C. 
4, Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
5. loc is measured with the following conditions: 
a. So through Sa, M, and A inputs are > 4.0V, other inputs grounded, all outputs open. 
b, So through S3 and M inputs are > 4.0V, other inputs grounded, all outputs open. 
6. These parameters are guaranteed, but not tested. 
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AC WAVEFORMS 


Waveform 1 Waveform 2 


Waveform 3 Waveform 4 


NOTE: Vy = 1.5V 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


Test Circuit for 54 Totem-Pole Outputs 


INPUT PULSE CHARACTERISTICS 


Th 


DEFINITIONS: 

Cy Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vy Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


FAMILY 
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FEATURES 
e Synchronous, reversible counting 


e 4-bit binary counter 


e Asynchronous parallel load 
capability 


e Count enable control for 
synchronous expansion 


e Single Up/Down control input 


DESCRIPTION 

The 54LS191 is an asynchronously presettable 
up/down 4-bit binary counter. It contains four 
master/slave flip-flops with internal gating and 
steering logic to provide asynchronous preset 
and synchronous count-up and count-down 
operation. 

Asynchronous parallel load capability permits 
the counter to be preset to any desired number. 
Information present on the parallel Data inputs 
(Do- Dg) is loadedinto the counter and appears 
on the outputs when the Parallel Load (PT) input 
is Low. As indicated in the Mode Select Table, 
this operation overrides the counting function. 


54LS191 


Counter 


Presettable 4-Bit Binary Up/Down Counter 


Product Specification 


Counting is inhibited by a High level on the 
Count Enable (CE) input. When CE is Low, 
internal state changes are initiated synchro- 
nously by the Low-to-High transition of the 
Clock input. The Up/Down (U/D) input signal 
determines the direction of counting as indi- 
cated in the Mode Select Table. The CE input 
may go Low when the clock is in either state, 
however, the Low-to-High CTE transition must 
occur only when the clock is High. Also, the U/D 
input should be changed only when either CE or 
CP is High. 


Overflow/underflow indications are provided by 
two types of outputs, the Terminal Count (TC) 
and Ripple Clock (RC). The TC output is nor- 
mally Low and goes High when acircuit reaches 
zero in the count-down mode or reaches “15"in 
the count-up mode for54LS191. The TC output 
will remain High until a state change occurs, ei- 
ther by counting or presetting, or until U/D is 
changed. Do not use the TC output as a clock 
signal because itis subject to decoding spikes. 


The TC signal is used internally to enable the 
RT output. When TC is High and TE is Low, the 
RC follows the Clock Pulse (CP) delayed by two 
gate delays. The RC output essentially 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


CE 


| Other pts —CSCSCisS 1LSUL 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA I and -0.4mA Ir. 


PIN CONFIGURATION 


For LLCC Pin Assignments ese JEDEC Standard No. 2 
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duplicates the Low clock pulse width, although 
delayed in time by two gate delays. This feature 
simplifies the design of multi-stage counters, as 
indicated in Figures A and B. In Figure A, each 
RT outputis used as the Clock input for the next 
higher stage. When the clock source has a 
limited drive capability this configuration is 
particularly advantageous, since the clock 
source drives only the first stage. Itis only nec- 
essary to inhibit the first stage to prevent count- 
ing in all stages, since a High signal on CE 
inhibits the RC output pulse as indicated in the 
Mode Select Table. The time skew between 
state changes in the first and last stages is 
represented by the cumulative delay of the 
clock as it ripples through the preceding stages. 
This is a disadvantage of the configuration in 
some applications. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-Pin Ceramic DIP 54LS191/BEA 


16-Pin Ceramic FlatPack | 54LS191/BFA 
20-Pin Ceramic LLCC 54LS191/B2A 


3LSUL 


10LSUL 


Fer LLCC Pin Assignments ese JEDEC Standard No. 2 
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Counter 


54LS191 


Figure B shows a method of causing state 
changes to occur simultaneously in all stages. 
The RC outputs propagate the carry/borrow 
signals in ripple fashion and all Clock inputs are 
driven in parallel. The Low state duration of the 
clock in this configuration must be long enough 
to allow the negative-going edge of the carry/ 


DIRECTION 
CONTROL 


DIRECTION 
CONTROL 


borrow signal to ripple through to the last stage 
before the clock goes High, there is no such re- 
striction on the High state duration of the clock. 


In Figure C, the configuration shown avoids rip- 
ple delays and their associated restrictions. 
Combining the TC signals from all the preced- 


Figure 1. N-Stage Counter Using Ripple Clock 


ing stages forms the CE input signal for agiven 
stage. An enable signal must be included in 
each carry gate in order to inhibit counting. The 
TC output of a given stage is not affected by its 
own CE, therefore, the simple inhibit scheme of 
Figure A and B does not apply. 


Figure 2. Synchronous N-Stage Counter Using Ripple Carry Borrow 


DIRECTION 
CONTROL 


ENABLE 


Figure 3. Synchronous N-Stage Counter with Parallel Gated Carry Borrow 
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LOGIC DIAGRAM 
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= Pin numbers 


Voc = Pin 16 
GND « Ping 


() 


MODE SELECT — FUNCTION TABLE 


OPERATING MODE 


” 
ke 
= 
a. 
- 
=} 
o 


72) 
e 
=] 
Qa. 
ie 
e 
_B 


Hold “do nothing” 
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Counter 54LS191 


TC AND RC FUNCTION TABLE 


INPUTS TERMINAL COUNT STATE OUTPUTS 


U/D 


H = High voltage level steady state 

L = Low voltage level steady state 

| = Low voltage level one set-up time prior to Low-to-High clock transition 
X = Don'tcare 

T = Low-to-High clock transition 

ur = Lowpulse 

Dus 


TC goes Low on a Low-to-High clock transition 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[Ves | Suppiy votage 
Input voltage range -0.5 to +7.0 
pu 
ie] 


Input current range 
Voltage applied to output in High output state range 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


lou 
Ta 


Input clamp current 
High-level output current 


Flo | Low-level output current 
alias << Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS" 
V 
V 


Vow | High-eve output votage | 

| Vo. Low-leveloutputvoltage | 
[Vix [Inputclamp voltage Voo = Min, l= lk a a 
Iie Input current at maximum Voc = Max, V, = 7.0V TEinprt = (§s$ssf] | | ml 
ee ee ee 
High-level input current Vec = Max, V = 2.7V TEinpst = (s {|S sd] flop 
ee eee es 


ae = 
Low-level input current Voc = Max, V, = 0.4V CEinpt = #$ss| | swt ml 
[Other inputs | | | os | ma 
ite 3 | -20_ | 
ae 


too [Supply eurent ota 
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AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


| Min | Max 
[tux | Maximuminputcount frequency | Waveform || 
EU ee 
Ee Ee 
ER ee 
Gant oaes a ee ee 
PaaS 
ee oes 
ee 
| | 8 | 


Before 
Saltese 
Febery 
ree Rina” 
AC SETUP REQUIREMENTS Ta = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


| Min | Max 
rw] SPpukewith —————SSCSC*dCSCSCSCS stom 
Pw | Prputse wish ———————S—*davtorms i sd 
ry | Setup tio, dawioPE =item Ts 
Py | Heid timo, data PC =i 
aaa a ee 
3 eae Se OTe 
ce oe aaa ee 


ul) | Setup timo, Low CE to dock 
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Counter 54LS191 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


| fuax | Maximum input count frequency 
tPLH Propagation delay 

Clock to Q output Waveform 1 
teLH Propagation delay 

Clock to RC output Waveform 2 
tet Propagation delay 

Clock to TC output Waveform 1 
teLy Propagation delay 

U/D to RC output Waveform 7 
teLH Propagation delay 

U/D to TC output Waveform 7 
teLH Propagation delay 
tPLH Propagation delay 

PT to any output Waveform 4 
teLH Propagation delay 

CE to RC output Waveform 2 
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AC SETUP REQUIREMENTS Ta = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER , TEST CONDITIONS LIMITS UNIT 


ie | 
ty | GPpusewath ——SSCS~*~CSC*~“~*‘«N tm SCC 
Pty | PUpusewiah ——~SC*dSSCSCSCSCvtormss Cd 
Pe | Setup tine, daiatoPE =i Waveforms «da 
| Hod tie, dstatoPC_———~—S«d SSCS ~—SCSCSC*dSCi 
piel ime, Le 
: [0 

oes 


Recovery time, PL to CP 
Setup time, Low TE to clock 


Hold time, Low CE to clock 
NOTES: 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. Measure log with all inputs grounded and all outputs open. 

. These parameters are guaranteed, but not tested. 


Oa@wPr 
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Counter 54LS191 


AC WAVEFORMS 


Yu 


Waveform 1 Waveform 2 


VM 


Waveform 3 . Waveform 4 


Waveform 5 Waveform 6 


Waveform 7 Waveform 8 


NOTE: Vy = 1.3V for 54LS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


w 


Test Circult for 54 Totem-Pole Outputs Input Pulse Definition 


, UT PULSE CHARACTERISTICS 
FAMILY INE ll 


DEFINITIONS: 
C. Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zgyt of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 


® Synchronous reversible 4-bit binary 
counting 


© Asynchronous parallel load 

® Asynchronous reset (clear) 

© Expandable without external logic 
DESCRIPTION 


The 54193 and 54LS193 are 4-bit syn- 
chronous up/down counters —thatcountin 


54193, 54L5193 


Counters 


Presettable 4-Bit Binary Up/Down Counters 


Product Specification 


the binary mode. Separate up/down 
clocks, CPyand CPp respectively, simplify 
operation. The outputs change state 
synchronously with the Low-to-High tran- 
sition of either Clock input. Ifthe CPyclock 
is pulsed while CPp is held High, the de- 
vice will count up ... if CPp is pulsed while 
the CPy is held High, the device will count 
down. Only one Clock input can be held 
High at any time, or erroneous operation 
will result. The device can be cleared at 
any time by the asynchronous reset pin — 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


it may also be loaded in parallel by 
activating the asynchronous parallel load 


pin. 


ORDERING INFORMATION 


DESCRIPTION | ORDER CODE 
54193/BEA 

Ceramic DIP. 54LS193/BEA 
54199/BFA 

Ceramic Flat Pack 54LS193/BFA 


Ceramic LLCC 54LS193/B2A 


NOTE: Where a 54 Unit Load (UL) is understood to be 40uA fq and -1.6mA I, and a 54LS Unit Load (LSUL) is 20pA 1iy and -0.4mA I. 


PIN CONFIGURATION 


For LLCC pin assignments, see Jedec Standard No. 2 
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LOGIC SYMBOL 


Voc = Pin 16 
GND =Pin8 
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Counters 


LOGIC DIAGRAM 


Voc = Pint6 
GND = Ping 


Inside the device are four master-slave JK 
flip-flops with the necessary steering logic to 
provide the asynchronous reset, load, and syn- 
chronous count-up and count-down functions. 


Each flip-flop contains JK feedback from slave 
to master, such that a Low-to-High transition on 
the CPp input will decrease the count by one, 
while a similar transition on the CPy input will 
advance the count by one. 


One clock should be held High while counting 
with the other, because the circuit will either 
count by two's or not at all, depending on the 
State of the first flip-flop, which cannot toggle as 
long as either Clock input is Low. Applications 
requiring reversible operation must make the 
reversing decision while the activating clock is 
High to avoid erroneous counts. 


The Terminal Count Up (TCy) and Terminal 
Count down (TCp) outputs are normally High. 
When the circuit has reached the maximum 
count state of the next High-to-Low transition of 
CPywill cause TCy to go Low. TCywill stay Low 
until CPy goes High again, duplicating the 
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For LLCC pin assignments, see Jedec Standard No. 2 


count up clock, although delayed by two gate 
delays. Likewise, the TCp output will go Low 
when the circuitis in the zero state and the CPp 
goes Low. The TC outputs can be used as the 
Clock input signals to the next higher order cir- 
cuitin amultistage counter, since they duplicate 
the clock waveforms. Multistage counters will 
not be fully synchronous, since there is a 
two-gate delay time difference added for each 
stage that is added. 


The counter may be preset by the asynchro- 
nous parallel load capability of the circuit. Infor- 
mation present on the parallel Data inputs (Dp 
- D3) is loaded into the counter and appears on 
the outputs regardless of the conditions of the 
Clock inputs when the Parallel Load (PL) input 
is Low. A High level on the Master Reset (MR) 
input will disable the parallel load gates, over- 
ride both Clock inputs, and set all Q outputs 
Low. Ifone of the Clock inputs is Low during and 
after a reset or load operation, the next 
Low-to-High transition of that clock will be inter- 
preted as a legitimate signal and will be 
counted. 
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54193, 54LS193 


STATE DIAGRAM 


COUNT UP 
COUNT DOWN 


TCy = Qg-Q1 -Q2°Q3-TPy 
TCp = 09-0; -G2-03-TPp 
Logic Equations for Terminal Count 
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Counters 54193, 54LS193 


MODE SELECT — FUNCTION TABLE 


OPERATING OUTPUTS 
MODE 
Reset (clear) 


Parallel load 


H = High voltage level 

L = Low voltage level 

X = Don'tcare 

T = Low-to-High clock transition 
NOTES: 


c. TCy = CPy at terminal count up (HHHH) 
d. TCp = CPp at terminal count down (LLLL) 


FUNCTIONAL WAVEFORMS Typical clear, load, and count sequences 


CLEAR 1 


COUNT 2 
UP 


COUNT 2 
DOWN 


& 


Perri tert 


£ 


OUTPUTS 


° 


Pod | 
BORROW 


ao ee 
| | I 
SEQUENCE |°| y 


|_| | 
14°15 0 1 2 1 0 15 14 19 
~<— count up COUNT DOWN 


ILLUSTRATED = -AS 
CLEAR PRESET 


Oo 
o 


CARRY 


NOTES: 
1. Clear overrides load, data, and count inputs. 
2. When counting up, count-down input must be high; when counting down, count-up Input must be high. 
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Counters 54193, 54LS193 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


LS SO 
Pi | inputeurentrangeSSC~C~sCSC~—~—CSsS~dYSC ROSS [A 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage : 


High-level input voltage 
Pic | laputclampeurent SCS 
Tow High-level output current 


Low-level output current 
Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc =Min, Viy= Min, Vit= Max, Ioy = Max 
Low-level output voltage Vec = Min, Viy = Min, Vit = Max, lo, = Max 
Input clamp voltage Voc = Min, | = lik 


| Min | 

2.4 | 
ea 
ae 
Pe Input current at maximum Vec = Max y=55V | | 
input voltage V, = 7.0V eel 

oa = 
| | 

aa 
[los 20 | 
Peo 


;=5.5 
High-level input current Voc = Max 
: V, = 2.7V 


Low-level input current Voc = Max, V, = 0.4V 
Short-circuit output current® 


Supply current (total) 


SYMBOL PARAMETER 


Maximum input count frequency 


Propagation delay 
CPy input to TCy output Waveform 2 


Propagation delay 
CPp input to TCp output Waveform 2 
Propagation delay 
CPy or CPp to Q,, outputs Waveform 1 


Propagaion delay avatar, 
PT input to Q, output Waveform 3 


Propagation delay 
PHL MR to output Waveform 4 
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Counters | 54193, 54LS193 


AC SETUP REQUIREMENTS Tag = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


| Min | 
: | 
; = 
iw | Popueo with | Waveloma | 20 
Pv | WR putsowatn | Wavetorma | 20 | 
Ta | Hotdtine,datatoPE | Wavetoms | 0 
Per | Recovery tine, PL GP | Wavetoma | «0 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


fax | Maximum input count frequency Waveform 1 

tPLH Propagation delay 
tPLH Propagation delay 
CPp input to TCp output Waveform 2 


tPLH Propagation delay 
CPy or CPp to Qh outputs Waveform 1 
teLH Propagation delay 
PL input to Q, output Waveform 3 
Propagation delay 
"PHL MR to output Waveform 4 


Hfuax | Maximum input count frequency | __ Waveform | 25__—| 
stare en [_vomne |_| 
Fae ce 
ER | vem | | 
a [rete [vos | 
ce | ee 
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Counters 54193, 54LS193 


AC SETUP REQUIREQUENTS Ty =-55°C and +125°C, Voc = 5.0V5 


PARAMETER TEST CONDITIONS 


san ae We [|e 
fi [Pupusowiah | Waveimt |_| | a | | = | 
fw [Po puisewiath | _Wavotorm | 28_| | 2 | ‘| | 
fw [Po puice wih | Wavetoma | a [| 2 | |__| 
fw [MA puice wath __[Wavetoma | 2 [| 2 [|_| _| 
, pines | ae eo 
a a CR I 
ea AEE! Tl EN fee 

eae SN GET aT 


Setup ine, data PL 


For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 


. Alt typical values are at Voc = 5V, Ta = 25°C. 
. Not more than one output should be shorted at a time, and duration of the short should not exceed one second. 


2 
3 
4. Measure lIcc with Parallel Load and Master Reset inputs grounded, all other outputs >4.0V and all outputs open. 
5. These parameters are guaranteed, but not tested. 
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Counters 7 54193, 54LS193 


AC WAVEFORMS 


CPy ORCPp cPy ORCPp 


VoH 
Vu Vu Vu VM ix 


Waveform 1. Clock to Output Delays Waveform 2. Clock to Terminal Count Delays 
and Clock Pulse Width 


CPy OR CPp 


Vu 


Waveform 3. Parallel Load Pulse Width, Waveform 4. Master Reset Pulse Width, Master Reset to 
Paralle] Load to Output Delays, and Parallel Load Output Delay and Master Reset to Clock Recovery Time 
to Clock Recovery Time 


Waveform 5. Setup and Hold Times Data to Parallel Load (PL) 


NOTE: Vy = 1.3V for 54LS; Viy = 1.5V for all other TTL families. 
The shaded areas indicate when the input Is permitted to change for predictable output performance. 
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Counters 54193, 54LS193 


TEST CIRCUIT AND WAVEFORM 


PULSE 
GENERATOR 


Test Circult for 54 Totem-Pole Outputs 


INPU LSEC ACTERISTICS 
FAMILY IT PU HAR: 
ee 


DEFINITIONS: 

Cc Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zgut of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


APPLICATION DIAGRAM 


DATA INPUT 


Do Dy Dg D3 
UP CLOCK CPy Te 


DOWN CLOCK CPp 


PARALLEL LOAD 
RESET 


8-Bit Up/Down Counter With Paraliel Load 
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FEATURES 
® Buffered clock and control inputs 


© Shift left and shift right capability 


e Synchronous parallel and serial 
data transfers 


© Easily expanded for both serial and 
parallel operation 


® Asynchronous master reset 
@ Hold (do nothing) mode 


94194 
Shift Register 


4-Bit Bidirectional Universal Shift Register 


Product Specification 


DESCRIPTION 


The functional characteristics of the 
54194 4-Bit Bidirectional Shift Register 
are indicated in the Logic Diagram and 
Function Table. The register is fully syn- 
chronous, with all operations taking place 
in less than 20ns (typical), making the de- 
vice especially useful for implementing 
very high-speed CPUs, or for memory 
buffer registers. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-Pln Ceramic DIP 54194/BEA 
Ceramic Flat Pack 54194/BFA 


NOTE: Where a 54 Unit Load (UL) is understood to be 40pA I and -1.6mA li. 


PIN CONFIGURATION 


For LLCC pin assignments, see Jedec Standard No. 2 


February 20, 1990 


LOGIC SYMBOL 


Pin 16 


Voc = 
GND = Pin8 
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Product Specification 


Shift Register 


54194 


The 54194 design has special logic features 
which increase the range of application. The 
synchronous operation of the device is deter- 
mined by two Mode Selectinputs, SpandS;.As 
shown in the Mode Select Table, data can be 
entered and shifted from left to right (shift right, 


Qo — Q;, etc.) or right to left (shift left, Q3 > Qo, 
etc.), or parallel data can be entered, loading all 
4 bits of the register simultaneously. When both 


So and S; are Low, existing data is retained in 
a hold (do nothing) mode. The first and last 
stages provide D-type Serial Data inputs (Dspr, 
Ds,) to allow multistage shift right or shift left 
data transfers without interfering with parallel 
load operation. 


The Mode Select inputs of the 54194 are gated 
with the clock and should be changed from 
High-to-Low only while the Clock input is High. 


MODE SELECT — FUNCTION TABLE 


OPERATING MODE 


Reset (clear) 


Hold (do nothing) 


INPUTS 


Shift left 


Shift right 


H = High voltage level 

h = 

L = Low voltage level 

| = 

dan) = 

X = Don'tcare 

tT = Low-to-High clock transition 
NOTE 


High voltage level one setup time prior to the Low-to-High clock transition 


Low voitage level one setup time prior to the Low-to-High clock transition 
Lower case letters indicate the state of the referenced input (or output) one setup time prior to the Low-to-High clock transition 


The four parallel data inputs (Dp - D3) are 
D-type inputs. Data appearing on Do - Dginputs 
when Sp and S, are High is transferred to the 
Qo - Q3 outputs, respectively, following the next 
Low-to-High transition of the clock. When Low, 
the asynchronous Master Reset (MR) over- 
rides all other input conditions and forces the Q 
outputs Low. 


OUTPUTS 


a. The High-to-Low transition of the Sg and S, inputs on the 54194 should only take place while CP is High for conventional operation. 


TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES 


MODE 
CONTROL 
INPUTS 


SERIAL 
DATA 
INPUTS 


PARALLEL 
DATA 


INPUTS 


OUTPUTS 


CLEAR LOAD 
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Shift Register 54194 


LOGIC DIAGRAM 


Voc = Pin 16 
GND = Pin8 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


v 
ri [tnputcurentrange———SSSSSSSCSCSC~“‘S*~“‘“~‘“~*~*‘“‘~‘stsSC*sSCSC RO = 
Storage temperature range 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max _| 


[Veo [ Soppyvotage ——SOS—SCSCSCSC—‘“‘;CSSté*dt a sf 
a 


ae 
Pig | puteampowent ———SSCSCSCS~SCSSSCSdYSCCSS 
Fin | Hioniovetourputvotage SSSCSC*~=“~*‘“‘“‘~‘~*‘~*~*RSC*dSC‘“(;! OOO CYC 
CN 
[Te | Operating feoairtonpomurorange SSCS) ee Po 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 


| Von High-level output voltage Vec = Min, Vin = Min, Vi. = Max, loy = Max 
L Vou Low-level output voltage Voc = Min, Vin = Min, Vic= Max, lol= Max 
LVk | Input clamp voltage Voc = Min, |) = lik 


| Min | 
| 24 
a 
| 
a ae ee 
ae 
| -20_| 
ae 


Vou 
Vou 
Vik 
l los Short-circuit output current? 


AC ELECTRICAL CHARACTERISTICS Tz, = 25°C, Vcc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


teLH Propagation delay 
Clock to output Waveform 1 
Propagaiondlay WMivauput | Wavelom? 


AC SETUP REQUIREMENTS 1, = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 


Clock pulse wicth High | Waveforms | 
WA pulse width, Low _ | Waveform | 
Setup time, data to clock | Waveform | 
Hold time, data to clock aL eee ee eel eee 
ts : ec eae 


Setup time Low, Sy to CPO 


! | ns 
| ns 
ee 

} | ns 
| ns 
| ns 


th Hold time, S, to CP 
[tree | Recovery time, TMH to CP 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Veg = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS C, = 50pF UNIT 


fuax Maximum clock frequency Waveform 1 i a 


teLy Propagation delay 
teHL Clock to output Waveform 1 . 
Propagsion delay Rie oupat | —_Waveioma iY 
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AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Vg = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS LIMITS C, = 50pF UNIT 


[fax —_| Maximum clock frequency P Waveform 
tPLH Propagation delay a 

Clock to output Waveform 1 39 

Propagation delay, MR to output | Waveform2 


AC SETUP REQUIREQUENTS Ta =-55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


UNIT 


Tinta 
) ep 
fe [Setup time, datato cock | Wavetomas——_—~—S~=*dr~ia id 
fa [Polaime,datatocock | Wavetorms ——S—SidCd 
Pati] Setup ime Low, 5,10 0) | Wavetoma «ita ide 
ra) [Setup ime High, StF =i SSCS ——SCSC*dCdY Side 
ry [Haine SytoGP_——SSSCS~S~swCSCSCS~S~S~S orm SSCS id 
fics [Recovery tne, Wie GP | Wavetom | 8 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time, and duration of the short curcuit should not exceed one second. 

. With all outputs open, Dj inputs grounded and >4.0V applied to So, S1, MR and the serial inputs, Ic¢c is tested with a momentary ground, then 
>4.0V applied to CP. 

. These parameters are guaranteed, but not tested. 


on fon 


February 20, 1990 597 


Signetics Military Logic Products Product Specification 


Shift Register 54194 


AC WAVEFORMS 


VM 


Waveform 1. Clock to Output Waveform 2. Data Setup and Hold Times 
Delays and Clock Pulse Width 


VOH 
Vu 
VoL 


Waveform 3. Master Reset Pulse Width, Master Reset to Waveform 4. Setup and Hold Times for Sg and S, Inputs 
Output Delay and Master Reset to Clock Recovery Time 


NOTES: For all waveforms, Viy = 1.5V for 54S 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


t 
PULSE (6S) .U.T. 'THLIth TLH(tr) 
GENERATOR 


{TLH(tr) {THL(th 


POSITIVE 
PULSE 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


DEFINITIONS: 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


uououd 
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FEATURES 

e Buffered clock and control inputs 

¢ Shift right and parallel load 
capability 

e J-K (D) inputs to first stage 

¢ Complement output from last stage 

¢ Asynchronous Master Reset 


DESCRIPTION 

The functional characteristics of the 
54LS195A 4-bit Parallel Access Shift reg- 
ister are indicated in the Logic Diagram 
and Function Table. The device is useful in 
a wide variety of shifting, counting and 
storage applications. It performs serial, 


54LS195A 
shift Register 


Product Specification 


parallel, serial-to-parallel, or paral- 
lel-to-serial data transfers at very high 
speeds. 


The 54LS195A operates on two primary 
modes: shift right (Qo>>Q;) and parallel 
load, which are controlled by the state of 
the Parallel Enable (PE) input. 


Serial data enters the first flip-flop (Qo) via 
the J and K inputs when the PE input is 
High, and is shifted 1 bit in the direction 
QoQ Q2Q3 following each Low-to- 
High clock transition. The J and K inputs 
provide the flexibility of the JK type input 
for special applications and, by tying the 
two pins together, the simple D type input 
for general applications. The device 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


All Inputs 1LSUL 
All Outputs 1OLSUL 


NOTE: Where a 54LS Unit Load (LSUL) is understood to be 20pA ly and -0.4mA ly. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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LOGIC SYMBOL 


Voc = Pin 16 
GND = Pin8& 
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4-Bit Parallel Access Shift Register 


appears as four common clocked D 
flip-flops when the PE input is Low. After 
the Low-to-High clock transition, data on 
the parallel inputs (Dy - D3) is transferred to 
the respective Qo - Q3 outputs. 


Shift left operation (Q,>Q2) can be 
achieved by tying the Q, outputs to theD,. 
1) inputs and holding the PE input low. 


ORDERING INFORMATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


853-0204 98862 


Signetics Military Logic Products 


Product Specification 


Shift Register 


54LS195A 


All parallel and serial data transfers are syn- 
chronous, occuring after each Low-to-High 
clock transition. The 54LS195 utilizes 
edge-triggering, therefore, there is no restric- 
tion on the activity of the J, K, D,, and PE inputs 


LOGIC DIAGRAM 


Voc = Pin 16 
GND = Ping 


for logic operation, other than the setup and re- 
lease time requirements. 


ALowon the asynchronous Master Reset (MR) 
input sets all Q outputs Low, independentof any 
other input condition. The MR on the 54LS195 


For LLCC Pin Assignments, see JEDEC Standard No. 2 


MODE SELECT — FUNCTION TABLE 


OPERATING MODES 


Asynchronous reset 


Shift, set first stage 


Shift, reset first stage 


Shift, toggle first stage 


Shit, retain first stage 


INPUTS 


Penaioed | _w_| t_| 


H = _ High voltage level 

L = Low-voltage level 

X =  Don'tcare 

| = 

h = 

dn( Qn) oT 

T =  Low-to-High clock transition 


February 20, 1990 


Low voltage level one setup time prior to the Low-to-High clock transition 
High voltage level one setup time prior to the Low-to-High clock transition 
Lower case letters indicate the state of the referenced input (or output) one setup time prior to the Low-to- -High clock transition 


600 


is gated with the clock. Therefore, the 
Low-to-High MR transition should only occur 
while the clock is Low to avoid false clocking on 
the 54LS195, 


OUTPUTS 


Signetics Military Logic Products Product Specification 


Shift Register 54LS195A 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Voc 
vi 
Vo 


Voltage applied to output in High output state range 
Storage temperature range -65 to +150 ie ee 


RECOMMENDED OPERATING CONDITIONS 


Tst¢ 


Input clamp current 
Low-level output current 


Operating free-air temperature range 


SYMBOL PARAMETER 


Maximum clock frequency Waveform 1 30 MHz 


teLH Propagation delay aS 
teHL Clock to output Waveform 1 56 


Propagation delay, IF to output 
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Shift Register | 54LS195A 


AC SETUP REQUIREMENTS T, 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


5 


ses 

ae 
ts | Sotuptime, J. Randdatatociock | Waveforms |S 
[th | Holdtime, J, Randdatato ctock | Waveforma | 
ee 
ee 
[tcc el 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum clock frequency Waveform 1 30 MHz 


tPLH Propagation delay 7 
tPHL Clock to output Waveform 1 ta 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


teLy Propagation delay ae 
tPHL Clock to output Waveform 1 me 


Propagation delay, NF to output 


AC SETUP REQUIREMENTS Ty = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


th 


| Min’ | Max | 
ies Toe 
Sa SE Nal 
ia a RT 

Hot tine, 0, Randdatais cock [| Wavetoma 
ae eel eral 
Le a 
Se a GS Se 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. With all outputs open, PE grounded, and > 4.0V applied to the J, K, and Data inputs, Icg is measured by applying a momentary ground, fol- 
lowed by > 4.0V to MR, and then a momentary ground, followed by > 4.0V to clock. 

5. These parameters are guaranteed, but not tested. 
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Shift Register 54LS195A 


AC WAVEFORMS 


You 
VM 
VOL 


Waveform 1. Clock to Output Waveform 2. Master Reset Pulse Width, Master Reset to 
Delays and Clock Pulse Width Output Delay and Master Reset to Clock Recovery Time 


SERIAL-SHIFT RIGHT PARALLEL LOAD 


VOH 
VoL 


Waveform 3. Data Setup and Hold Times Waveform 4. Setup and Hold Times 
Parallel Enable to Clock 


NOTE: Vy = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE .U.T. TTHLAth 


GENERATOR 


TTLH(tr) 


tw 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


| INPUT PULSECHARACTERISTICS = PULSE CHARACTERISTICS 
FAMILY 


DEFINITIONS: 

Cc Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at: <0.8V; >2.7V or open per FunctionTable. 
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Signetics 


Military Logic Products 


FEATURES 
e High speed 4-bit binary counting 


e Asynchronous parallel load for 
presetting counter 


e Overriding Master Reset 


e Buffered Q, output drives CP, input 
plus standard fan-out 


DESCRIPTION 

The 54LS197 is an asynchronously pre- 
settable binary ripple counter partitioned 
into divide-by-2 and divide-by-8 sections 
with each section having a separate Clock 
input. Stage changes are initiated in the 


54LS197 


Counter 


Presettable 4-Bit Binary Ripple Counter 


Product Specification 


counting modes by the High-to-Low 
transition of the Clock inputs, however, 
state changes of the Q outputs do not 
occur simultaneously because of the 
internal ripple delays. Designers should 
keep in mind when using external logic to 
decode the Q outputs, that the unequal 
delays can lead to decoding spikes, and 
thus a decoded signal should not be used 
as a strobe or clock. 


The Qo flip-flop is triggered by the CP 
input while the CP, input triggers the 
divide-by-8 section. 

The device has an asynchronous ac- 
tive-Low Master Reset (MR) input which 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


a 
feng = ee — ee 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA I) and -0.4mA lj. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


March 17, 1987 


LOGIC SYMBOL 


Veco = Pin14 
GND = Pin7 
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overrides all other inputs and forces all 
outputs Low. The counter is also asynch- 
ronously presettable. A Low on the Paral- 
lel Load (PL) input overrides the Clock 
inputs and loads the data from parallel 
Data (Do - D3) inputs into the flip-flops. The 
counter acts as a transparent latch while 
the PL is Low and any change in the D, 
inputs will be reflected in the outputs. 


ORDERING INFORMATION 


54LS 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Counter 54LS197 


LOGIC DIAGRAM 


1: 


(|) = Pin numbers 
Voc = Pin 14 
GND = Pin7 


COUNT SEQUENCE MODE SELECT — a TABLE 


per eran ars] 


eat on exo 


H L 
Parallel load 


[count dT KL CH 


High voltage level 
Low voltage level 
Don’t care 


High-to-Low clock transition 


X 
X 
ps 


out 


ADO MNHAMHAWNH=O0 
e—-x*K~rst 
m 


pe vg Ds eC AT poe coal adie peo Cs oie ict Ct co ra acolo 
pe bs ee saa als es ON a cea le Ooi oa pea Oi Cl el cod 
oP 2 ee a ee a ee 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


NOTE: Qo connected to input CP;; input applied to TP 
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Counter 54LS197 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


UNIT 


Input voltage range -0.5 to +5.5 


Veo v 
cal | V 
Pi _| tnpoteurentrange SSC wt sm 
[Vo___| Voltage applied tocutputin High output statorange | OB YOVec | 
°C 
RECOMMENDED OPERATING CONDITIONS 
pomp 

Veo | Suppyvotage —SSSCSC~“~“—S*~*~*~“‘“—*~*S*~*~*~*—“‘—*~*~*~“‘—s*sSsS 8 

OS 

[Ve___| Lowlevelinputvotage 

ri | tputclampourent ——SSSCS~C~—~—~—“—~—CS~S~—CSCSCSsSYSCd Cd 

lon | Hiahiovelouputeuret’ ——SSSC~=C“‘“‘*S*‘“‘~‘“‘*~*‘“‘“‘“<~sS*S*‘~*SCSC*d 

Fin | Lowlovelouiputeurent ——SSSC~—~—CCSCSSSSCSCSCSCSSSCd Sid 

Operating free-air temperature range | 65 [| | 


| Oo-daPE_ | | | ot | mA 
|MAcrPo cr | | | 2 | mA 


JMC CP, | | | ao | A 


Do - D3, PE 
; CP, 
tebe Jae 
: CP, 
[o-osPt_| |_| 04 | ma _| 
- [08 [ma 


Voc = Max, 
V, = 0.4V 
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Counter 54LS197 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum count frequency Waveform 1 [cr | 30 | 

eae pe pea 

Sl ee ee ee 

Ea ce 
Ea cae 

baal 

faa ce 

eae 

esa 


LIMITS UNIT 
CL = 15pF 
a 


MHz 


AC SETUP REQUIREMENTS Tz = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
Clock pulse width Wavetormt | CPo | zo | nts 
por, | softs 


tw 

Pw | Wipes ——SSSCSCS~*dC*‘“‘C*~‘Nim SCY ]C*d?Cs 
[tw | PLpulsewidth | Waavoform_ S| || 
Fuh) | Setup tine High datatoPE———=dt SSCs ~—SSC*dSt Cd 
| iH) | HoldtimeHighdatatoPE_ | Waveforms = | || 
Paty | Setup time tow daatoPE «Waves dts dC 
Pity | Hold tine low datatoPE__————=dt SSCs Cd] 
Fics | Recoverytime, WRF dt CWatorma | 
[tec ____| Recoverytime, PLtoTP | Waveform 3 
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Counter 54LS197 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


| Min 
eee 
cs 

Po a ee 
EAR Ecole 
pas! 

aa 

a 

ee 


io) 


= 


AC ELECTRICAL CHARACTERISTICS Ty, = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


Pax | 
ee ee lee eee ee 
or | 1s 

Ea eae cc a 
Ee Ee ze 
fc [Berar temem Ped 
ee aes 

| | & |e 

Re pn 


_ 


tPLH Propagation delay 
Data to output Waveform 2 
teLy Propagation delay 
PT to output Waveform 3 
Propagation dela 
Reso 
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Counter 54LS197 


AC SETUP REQUIREMENTS T, = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS LIMIT UNIT 
Clock pulse width Waveform 1 


MAR pulse width 
PL pulse width Waveform 3 | 20 | 


Fut) | Setup smo Low daatoPE_————* veto 
Pos | Recovery, WRtoCP «SSC SCC 
Pee | Recovery tino, PL GF | Waetema | 20] 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. Measure I¢g with all inputs grounded and all outputs open. 

These parameters are guaranteed, but not tested. 


aEwn 


AC WAVEFORMS 


Waveform 1. Clock to Output Delays Waveform 2. Parallel Data to Output Delays 


and Clock Pulse Width 


VoL Vou 


Waveform 3. Parallel Load Pulse Width, Parallel Load to Waveform 4. Master Reset Pulse Width, Master Reset to 
Output Delay and Parallel Load to Clock Recovery Time Output Delay and Master Reset to Clock Recovery Time 
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Counter 54LS197 


AC WAVEFORMS (Continued) 


Waveform 5. Data Setup and Hold Times 


NOTE: For all waveforms, Vjy = 1.3V for 54LS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE UT ‘HL (tf) 
GENERATOR 


TTLH(tr) 


tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


DEFINITIONS: 
C Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 


FAMILY 


Termination resistance should be equal to Zoyy of Pulse Generators. 
Diodes are 1N916, 1N3064, or equivalent. 
Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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Signetics _ 54LS240, 54LS241, 
54$240, 548241 


Buffers 


*240 Octal Inverter Buffer (3-State) 
241 Octal Buffer (3-State) 


Military Logic Products Product Specification 


FUNCTION TABLE ’240 FUNCTION TABLE ’241 ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


54LS240/BRA 
54S240/BRA 

54LS241/BRA 

54S241/BRA 


54LS240/BSA 


20-Pin Ceramic DIP 


H High voltage level H High voltage level : : 54S240/BSA 
L Low voltage level L = Low voltage level 20-Pin Ceramic FlatPack | ca) soaq/BSA 
xX Don't care xX Don't care 54S241/BSA 
(Z)= High impedance (off) state (Z)= High impedance (off) state 


54LS240/B2A 
54S240/B2A 

54LS241/B2A 
5§4LS241/B2A 


20-Pin Ceramic LLCC 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION 
lag - ta, Ibo - Ibs 


OE,, OEp, OEy 


24SUL s2LSUL 


NOTE: A 54S Unit Load (SUL) is 50,A Iy4, and -2.0mA Ii, and a 54LS Unit Load (LSUL) is 20pA ly and -0.4mA fr. 


PIN CONFIGURATION. LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffers | 54LS240, 54LS241, 54S240, 54S241 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Input voltage range -0.5 to +7.0 -0.5 to +5.5 | ov 


Vv 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER | Sats 


Supply voltage 
High-level input voltage 


| Min _| 

| 45 | 

| 20 | 

Viv Low-level input voltage aa 
| 1a5c | | 

Input clamp current =a 

ae 

| | 

| 55 _| 


Voc 
vi 
Vo 


Voc 
Viq 


High-level output current 
Low-level output current 


Operating free-air temperature range 


lik 
lou 
low 


Ta 
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Buffers 54LS240, 54LS241, 54S240, 54S241 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS? 54LS240, 241 54S240, 241 UNIT 
| Min_| Typ? | Max | : 
Hysteresis (Vre-VrJ@_ | Voo=Min_ | 02 | 04 | | 02 


Veco = Min, Vin = Min, 
Vou High-level output voltage Vit = Max, lon = Max 
Vec = Min, Vin = Min, 
Vit = Max, lon =-3mA 
Vec = Min, Viy = Min, 
Low-level output voltage Viz Max. in Max 
Input clamp voltage Vec = Min, 1) = Ix 
lozH Offstate output current, Voc = Max, Vin = Min, | Vo =2.4V 
High-level voltage applied Vit = Max 
loz. Offstate output current, Voc = Max, Vin = Min, | Vo=2.4V 
Low-level voltage applied Vi = Max Vo = 0.5V 


() 
Inyo Input current at maximum Voc = Max 
et input voltage 


la0- lag, 


-20 


o N 
=S me] 
oO 


ho- lbs 
Ie Low-level input current Voc = Max | V\=0.5V | inputs 


Short-circuit output current® 


locH 
loot LS240 
Icez 


| 40 | 
ee 
aia 
| 
lect *LS241 aa 
Supply current* (total) Voc = Max | Iecz | | 
| ead 
‘ gee 
Ed 
a 
a 
se 


3 


i) 
N 


-—_ 
Oo 
o 


3/3 
> 


3 


3);3/3 {3 3 
> P| Pl >| >] rl >/ > > > 


‘$240 
S241 
lecz 


SIS IT IS ion 
818 18 18 rs} 
x IN [er Jz x 


8 
ted 
oe ee 
P= 
olN 
3 


3 


wlrmo}— 
mln IN 
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Buffers 54LS240, 54LS241, 54S240, 54S241 


AC ELECTRICAL CHARACTERISTICS Tz = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Propagation delay Waveform 1, '240 
Propagation delay Waveform 2, '241 


in 

tezy Enable to High Waveform 3 re een ee ee 
Ec es 

saan | TT 

| a 

i el oes 

| eee) ee! 

Ls oral | 

| Ca 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. log is measured with outputs open. 

. Guaranteed by 50pF limits, but not tested. 

These parameters are guaranteed, but not tested. 


AnRwWD 


October 10, 1988 614 


Signetics Military Logic Products Product Specification 


Buffers 54LS240, 54LS241, 54S240, 54S241 


AC WAVEFORMS 


VM 
VoL 


Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-Inverting Outputs 


VM 


tpuz Sry Vou 0.5V 
Vou 
-1.5V { 
0.5V 


Waveform 3. 3-State Enable Time to High Level and 
Disable Time from High Level 


VM 


Waveform 4. 3-State Enable Time to Low 
Level and Disable Time from Low Level 


S4LSXXX 
54SXXX 
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Buffers | 54LS240, 54LS241, 54S240, 54S241 


TEST CIRCUIT AND WAVEFORM 


27V 


NEGATIVE 
PULSE 


THUY) TTLH(tr) 


TTLH(tr) TTHLth 


POSITIVE 
PULSE 


tw 


Test Circult for 54 3-State Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
| oe eee ee eee 
[sasox | von | aaa [ew | sav | rie | sooe [cts | etre 
| [one 


Optional load for 54LSXXX only: Rg = 631Q; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpyz test. 
DEFINITIONS: : 

Cr Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zgyz of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 


Vy Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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Signetics 54LS244, 545244 


Buffers 


Octal Buffers (3-State) 


Military Logic Products . . Product Specification 


FUNCTION TABLE ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
20-Pin Ceramic DIP 54LS244/BRA, 54S244/BRA 


20-Pin Ceramic Flat Pack ~ 54LS244/BSA, 54S244/BSA 
20-Pin Ceramic LLCC 54LS244/B2A, 54S244/B2A 


High voltage level 

Low voltage level 

Don't care 

High impedance (off) state 


AxXC=X 


) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


All 24SUL 30LSUL 


NOTE: A545 Unit Load (SUL) is a SOWA Iyy, and -2.0mA I, and a 54LS Unit Load (LSUL) is 20pA Ij and -0.4mA Ii. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


fsvmpou | ——SSARAMETER sats) SSSC*d;SCNT 
SC TY 


PIN CONFIGURATION LOGIC SYMBOL 


For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2 
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Buffers 54LS244, 548244 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 54LS | aS sCUNIT 


atin [Nom | Wax_| Hin 

Veo | StopWyvotage —SSSSSC~“~S*~S~*~w AS 8 ea 

Vu | Hihevelinputvotage —SSSSC~“‘ir , 

[va towievetinputvotage SSCS SCY 

Tix | eputclampaurent SSCS 
er 
<a 
pL 


coe 
ras | 

ise 

=a 

a 12 
= 


Low-level output current 
te Operating free-air temperature range ; 


SYMBOL PARAMETER TEST CONDITIONS! 54LS240, 241 54S240, 241 UNIT 
yp? 


+ 


nm] — wo 
NIN > 


Vou High-level output voltage Vit = 0.5V, lon = Max 


Vec = Min, Vin = Min, 
; Vit = Max, Ioy =-3mA 


Low-level output voltage MCLIES: ie He Mar 


| Max _| 
Voc = Min, Viy = Min, 
| 1.5 | 


Offstate output current, Voc = Max, Vin = Min, 
loz Offstate output current, Vec = Max, Vin = Min, | Vo =0.4V 
line Input current at maximum Voc = Max 
ee | 


V,=0.4V 
lit Low-level input current Voc = Max | V;=0.5V OE inputs | 


lecy Outputs High 
Supply currenté (total) Voc = Max | lec, Outputs Low 
lecz Outputs Off 


-20 


27 
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Buffers 54LS244, 54S244 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Peon | Erebioto righ | ____Waveloma 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. loc is measured with outputs open. 

. These parameters are guaranteed, but not tested. 

. Guaranteed by 50pF limits, but not tested. 


Om RW Pp 
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Buffers 54LS244, 54$244 


AC WAVEFORMS 


ES Vou -0.5V 


Waveform 2. 3-State Enable Time to High Level and 
Disable Time from High Level 


Vz 


VoL +0.5V 


Waveform 3. 3-State Enable Time to Low. . 
Level and Disable Time from Low Level 
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Buffers 5415244, 54S244 


TEST CIRCUIT AND WAVEFORM 


INPUT Vy Vcc OUTPUT i. 27V 


NEGATIVE 
PULSE 


tTHL(th) tTLH{tr) 


TLH(tr) TTHLth 


tw 


Test Circuit for 54 3-State Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
pe eee 
[saison wea [aaa [ew [tov | tie [oom | ctene [at | 
a 


Optional load for 54LSXXX only: Rg = 6310; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpyz test. 
DEFINITIONS: 
Cc. Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr Termination resistance should be equal to Zoyy of Pulse Generators. 
Diodes are 1N916, 1N3064, or equivalent. 
Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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Military Logic Products 


FEATURES 
e Octal bidirectional bus interface 


e 3-State buffer outputs 
e PNP inputs for reduced loading 
e Hysteresis on all Data inputs 


54LS245 


Transceiver 


Octal Transceiver (3-State) 


Product Specification 


DESCRIPTION 

The 54LS245 is an octal transceiver 
featuring non-inverting 3-State bus 
compatible outputs in both send and 
receive directions. The outputs are all 
capable of sinking 12mA and sourcing up 
to 15mA, producing very good capacitive 
drive characteristics. The device features 
a Chip Enable (CE) input for easy 
cascading and a Send/Receive (S/R) 
input for direction control. All data inputs 
have hysteresis built in to minimize AC 
noise effects. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


ORDERING INFORMATION 


20-Pin Ceramic LLCC 


FUNCTION TABLE 


INPUTS INPUTS/OUTPUTS 
L L A=B INPUT 
L H INPUT B=A 
H x (2) (2) 


High voltage level 
Low voltage level 
Don’t care 
High impedance (off) state 


toruonu 


<3 


) 


1LSUL 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA |, and -0.4mA |. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


June 16, 1988 


LOGIC SYMBOL 


622 


30LSUL 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Transceiver 54LS245 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


ry | pitourontrange SSCS 
v 
°C 


Voltage applied to output in High output state range a 
Storage temperature range -65 to +150 Fog 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER TEST CONDITIONS! 
| Min | Typ? | Max _| 


avr [Hystoresis(Vre-Vrn®§ | coin | | oa | | 


High-level output voltage 


Low-level output voltage 


LV | Input clamp voltage Vec = Min, 1) = lx ows. 2 
Offstate output current, 

High-level voltage applied Voc = Max, Vo = 2.7V, CE = 2.0V —_ 
Offstate output current, 

Low-level voltage applied Vec = Max, Vo = 0.4V, CE = 2.0V Es 

line Input current at maximum Voc = Max V,=5.5V [A,Binputs | | 

input voltage Vy, =7.0V S/R, CE inputs za 


lccz Outputs Off 


Flos | Short-circuit output current? 


Supply current‘ (total) 
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AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER _ TEST CONDITIONS 


UNIT - 
| C= 50pF 
| Min | 
[tau | Propagationdelay | Wavoformt | 
[tau | Propagationdelay | Waveform | 
NG TN = a 
ee oo a aaa | [A 
[teu | Disablefrom High | Waveform 2G = Spr | 
[tz | Disable fromtow | Waveform 3,u=SpF°§ | 
- ae 
: Bs 


Disable from High Waveform 2, C, = S0pF 
Disable from Low Waveform 3, C, = SOpF 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and + 125°C, Voc = 5.0V5 


SYMBOL PARAMETER , TEST CONDITIONS LIMITSS UNIT 


a 
Pinar | Propagatondsiay | _____wawimt Sid 
Piven | Enabioto High «| Wavetorm 
Fin | frablototow «tava 
Tine | Disable trom High | Wavetoma, ater® it id 
Faz | Disable romiow | Wavelorm r= sor® iPS 
——7 

a 


Disable from High Waveform 2, C, = 50pF 
Disable from Low Waveform 3, C, = SOpF 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Measure Icc with outputs open. 
5 
6 


| Max 
ee 
a a 
| 82 | ns | 
| se | ns 
ee 
a ac 
a ae eee 
| 5 | ns 


. These parameters are guaranteed, but not tested. 
. Guaranteed by the 50pF limits, but not tested. 
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AC WAVEFORMS 


Sie Vou 0.5V 


Waveform 2. 3-State Enable Time to High Level and 
Disable Time from High Level 


Vz 


VoL +0.5V 


Waveform 3. 3-State Enable Time to Low 
Level and Disable Time from Low Level 


FAMILY 
SALSXXX 
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Transceiver 54LS245 


TEST CIRCUIT AND WAVEFORM 


27V 


NEGATIVE 
PULSE 


PULSE TTHL(t) 
GENERATOR 


‘TLH(tr) 
tw 
Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


54LSXXX 


Optional load for 54LSXXX only: Rg = 6319; Vg = §.5V for all tests except Tpyz; Va = -0.6V for Tpyz test. 
DEFINITIONS: 


Ct 
Rr 
D 

Vx 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 
e High-speed 8-to-1 multiplexing 


e True and complement outputs 


e Both outputs are 3-State for further 
multiplexer expansion 


e 3-State outputs are buffer type 


DESCRIPTION 

The 548251 is a logical implementation of 
a single-pole, 8-position switch with the 
state of three Select inputs (So, S;, Sz) 
controlling the switch position. Assertion 
(Y) and Negation (Y) outputs are both 


548251 


Multiplexer 


8-Input Multiplexer (3-State) 


Product Specification 


provided. The Output Enable input (OE) is 
active Low. The logic function provided at 
the output, when activated, is: 


Y =O0E- (lp - So - Sy -Sot+h *So- Sy -S. 
tlo-5o-S; -Sotlg-So- Sy -S. 
+14-5o9-S;-So+ls-Sq- 51+ So 
+lg-So-S; *Soth-So-S; - So). 

Both outputs are in the High impedance 

(Hi-Z) state when the output enable is 

High, allowing multiplexer expansion by 

tying the outputs of up to 128 devices to- 


gether. All but one device must be in the 
High impedance state to avoid high 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


All 


r fie ee 


NOTE: A 54S Unit Load (SUL) is 50pA [iy and -2.0mA lj. 


currents that would exceed the maximum 
ratings, when the outputs of the 3-State 
devices are tied together. Design of the 
output enable signals must ensure there is 
no overlap in the active Low portion of the 
enable voltages. 


ORDERING INFORMATION 


10SUL 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


March 17, 1987 


ri | teputeurentrange———SCSCSC~C“~sSCSs~“~S*~*~sdCSC RS CYC 


LOGIC SYMBOL 


627 


RATING UNIT 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Multiplexer 54S251 


LOGIC DIAGRAM 


Voc = Pin 16 
GND = Pin8 (6) 1 (6) 
= Pin number ; Y VY 


For LLCC pin assignments, see JEDEC Standard No. 2 


FUNCTION TABLE 


INPUTS OUTPUTS 


-r=xIN 


BrerrTrTrTrTerrrereecerxX< 


Dorrrrtrercrotrrriwrrex 
KOK OK OK OK OK OK OK OK KE OK OK OK OK OK 


H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


mEEErrereLrrrTIrrerr~xX 
xx KKK KKK KK KKK KX OX 
xx KKK KKK KK KK IO KK 
ONE Oe erm 
x «KK KOKO KEIO KK KOK 
«xx KKK KIO KK KKK KOK OK 
POPE te merece pees Orne Nes 
> KL KKK KOK KKK OK KE OK OK 
Looe ON ee A ee ee 0 ede el Od a 

me a oA me le OF at Wl om lg he 


x= 


High voltage level 

Low voltage level 
Don'tcare 

High impedance (off) state 


XOX 
fo ow tt 
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RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 
High-level input voltage 


Low-level input voltage 
+125°C 


| 20 | 
es 
== 
[ Inputclampourent 
ai 
De 
| 55 


High-level output current 
Low-level output current 


Operating free-air temperature range 


Voc 
Vin 
Vit 
lik 
lou 
lot 
Ta 


SYMBOL 


PARAMETER TEST CONDITIONS? 


High-level output voltage Voc = Min, Vin = Min, Vi. = Max, loy = Max 


Low-level output voltage , 
+125°C 


Input clamp voltage Voc = Min, |; = lik 


| Min | 
| 24 | 
Eat 
f=] 
=] 
Rghoiwseomies | ee=Manin=tinvonzay || 
Ese 
ie aed 


Vou 
Vo 

lot = Max 
Vik 


Off-state output current, : 
ozL. Low-level voltage applied Voc = Max, Vin = Min, Vo = 0.5V 
lin2 Input current at maximum input voltage i Veco = Max, V, = 5.5V 
hy High-level input current Voc = Max, V, = 2.7V 


l Low-level input current Veco = Max, V; = 0.5V A 
Short-circuit output current® pec =Max | 40 | 110 «| 


Supply current (total) ~-Vec=Max — [Outputstow | | TTA 
OutputsHigh || 85 mA 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V. 


SYMBOL PARAMETER TEST CONDITIONS 
, CL =1 5pF 


| Max | 
at | Sebamed | wnat | 
oe Ea cc 
mt__| oan” | wma 
Se rs cc 
etd 
ea el 
Ree 


iL 
Iog 


tpHz Output disable from High level 
[tuz | OutputdisablefromLowlevel | Waveform4-Ci=SpF§ | | 4 | 
| toz | OutputaisablefromHighlevel ——|_——Waveform3-G.=SopF_ | | 18.5 | ns 
[tz | OutputdisablefromLowlevel =| Waveform4—C.=50pF_ | | 155 | ns 
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AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5.0V® 


SYMBOL PARAMETER TEST CONDITIONS 


| Min 

Ea rc 

Ee 

Ea EE 

EE 
as | as | 
feed | ns | 
eee | ns 
a) | ns 
ee | ns 
ae me 


Output enable to High level Waveform 3 — C, = SOpF 
Output enable to Low level Waveform 4 —C, = 50pF 
Output disable from High level Waveform 3 — C, = 5pF® 
Output disable from Low level Waveform 4 — C, = 5pF§ 


teuz Output disable from High level Waveform 3 —C, = 50pF 
Output disable from Low level Waveform 4 — C, = SOpF 


AC ELECTRICAL CHARACTERISTICS Tz = -55°C and + 125°C, Voc = 5.0V® 


SYMBOL PARAMETER TEST CONDITIONS 


| Min 

a 

EE 

ee | eave” | wwe 

ER ce 
ee ee ee 
ee: | ns 
ars | ns 
Pee cael ane] 
eel | ns 
aaa | ns 


tezy | Output enable to High level Waveform 3 — C, = 50pF 
Output enable to Low level Waveform 4 — C, = SOpF 
Output disable from High level Waveform 3 ~ C, = 5pF§ 


Output disable from Low level Waveform 4 — C, = 5pF5 
Output disable from High level Waveform 3 — C, = SOpF 
Output disable from Low level Waveform 4 — C, = S0pF 


OTES: 

. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
. All typical values are at Voc = 5V, Ta = 25°C. . 

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

. Measure Icc with all inputs > 4.0V and all inputs open. 

. Guaranteed by the 50pF limits, but not tested. 

. These parameters are guaranteed, but not tested. 


OnaAwWNM-a ys 
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AC WAVEFORMS 


Waveform 1. Waveform for Inverting Outputs 


VM 
Vou 0.5V 
tPHZ | 
Vz 
; Voy +0.5V 


Waveform 3. 3-State Enable Time to High Level and Waveform 4. 3-State Enable Time to Low 
Disable Time from High Level Level and Disable Time from Low Level 


54SXXX 1.65V 


TEST CIRCUIT AND WAVEFORM 


INPUT Vx Voc 27V 


NEGATIVE 
PULSE 


PULSE tTHL(tf) TTLH(tr) 


GENERATOR 
TTLH(tr) TTHLUth 


tw 


Test Circuit for 54 3-State Outputs Input Pulse Definition 


Optional load for 54LSXXX only: Rg = 6310; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpyz test. 
DEFINITIONS: ‘ . 
Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zur of Pulse Generators. 
Diodes are 1N916, 1N3064, or equivalent. 
Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 


¢ 3-State outputs for bus Interface 
and multiplex expansion 


e Common Select inputs 
e Separate Output Enable inputs 


DESCRIPTION 

The 548253 has two identical 4-input mul- 
tiplexers with 3-State outputs which select 
two bits from four sources selected by 
common Select inputs (So, S;). When the 
individual Output Enable (Epa, Eo.) inputs 
of the 4-input multiplexers are High, the 
outputs are forced to a High impedance 
(Hi-Z) state. 


The 548253 is the logic implementation of 
a2-pole, 4-position switch; the position of 


54S253 


Multiplexer 


Dual 4-Input Mulltiplexer (3-State) 


Product Specification 


the switch being determined by the logic 
levels supplied to the two Select inputs. 
Logic equations for the outputs are shown 
below: 


Ya = OEa: (loa Sy - So + hha V 5; -So 
+1oa- Sy - + Ie - Sy So) 
Yp = OEp « (loo + Sy So + hip - 51» So 
+ lop + Sy ° So + la: Sy So) 


All but one device must be in the High 
impedance state to avoid high currents 
exceeding the maximum ratings, if the out- 
puts of the 3-State devices are tied 
together. Design of the Output Enable 
signals must ensure that there is no 
overlap. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 


20-Pin Ceramic LLCC 


NOTE: Where a 54S Unit Load (SUL) is 50nA I),4 and -2.0mA |). 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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LOGIC SYMBOL 


So 


S1 


‘Voc = Pin 16 
GND= Pins 


632 


For LLCC pin assignments, see JEDEC Standard No. 2 


10°11 #12 #13 «15 


OEa loa Ita J2a I3a fob tb lab 3b OEp 
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LOGIC DIAGRAM 


For LLCC Pin Assignment, See JEDEC Standard No. 2 


FUNCTION TABLE 
SELECT INPUTS DATA INPUTS OUTPUT ENABLE OUTPUT 

a rd DR a (a Fe ee «eee 

X X X X X X H 

L L L X X X L 

L L H X X X L 

H L X L X X L 

H L X H X X L 

L H X - X L X L 

L H X X H X L 

H H X X X L L 

H H X X X H L 


High voltage level 

Low voltage level 

Don’t care 

High impedance (off) state 


N*xTT 
oun u 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


ri [tnputeurentrange ———SSCSCSC—“‘“‘“S*~*~idCSCSC Sm 
: 
°C 


Voltage applied to output in High output state range 
Storage temperature range -65 to +150 hs 8G 


March 17, 1987 633 


Signetics Military Logic Products Product Specification 


Multiplexer _ §4S253 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Vcc | Supply voltage 
Vn High-level input voltage 


| Min _| 

| 45 | 

| 20 

Low-level input voltage Re al 
ee es eee 
eee 

fe 

ae 

| -55_| 


LIMITS 


Voc 
Vin 
Vi 


Operating free-air temperature range 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS! 


Von High-level output voltage Voc = Min, Vin = Min, Vi. = Max, low = Max 


OH 
Low-level output voltage Veco = Min, Vin = Min, Vit = Max, 
IK 
I 
ne 


pS 


V 

V 
ig |e ee 
oe 
Fi, _[owiovelinputcurent ‘| _Vep=Wax,inosv | 
l los | Short-circuit output current® 


Piece | Supply erent (oi 
coe | Supply eurent (ot 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 
teLH Propagation delay 
teLH Propagation delay 


Output enable to High level | Waveform? | 


LIMITS UNIT 
| 


Output enable to Low level 
Output disable from High level Waveform 2-C, = 5pF§ 
Output disable from Low level Waveform 3 ~ C, = 5pF® 


Output disable from High level Waveform 2 — C, = 50pF 
Output disable from Low level Waveform 3 — C, = 50pF 
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AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Vcc = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 
tPLH Propagation delay 
teLH Propagation delay 


LIMITS UNIT 
CL = 50pF 


11.5 


11.5 ea 
20.5 
20.5 


Output disable from High level Waveform 2 — C, = 5pF® 


14 
13.5 


55 [| ns 


Output disable from Low level Waveform 3 ~ C, = 5pF® 
Output disable from High level Waveform 2 — C, = 50pF 
Output disable from Low level Waveform 3 —C, = SOpF 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and + 125°C, Voc = 5.0V6 


SYMBOL PARAMETER TEST CONDITIONS 


teLH Propagation delay 
Data to output Waveform 1 
teLH Propagation delay 
Select to output Waveform 1 
| ten | Outputenable to High level 
Output enable to Low level 


Output disable from High level Waveform 2— C, = 5pF§ 
Output disable from Low level Waveform 3 — C, = 5pF5 


LIMITS UNIT 
CL = 50pF 
15 
15 


Output disable from High level Waveform 2 — C. = 50pF 
Output disable from Low level Waveform 3 — C, = 50pF 


NOTES: 

. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
All typical values are at Voc = 5V, Ta = 25°C. 

Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

Icc is measured under the following conditions with the outputs open: Condition 1: All inputs grounded. Condition 2: All inputs at > 4.0V ex- 
cept OE which is grounded. Condition 3: DE > 4.0V all inputs grounded. 

Guaranteed by the 50pF limits, but not tested. 

These parameters are guaranteed, but not tested. 


27 
nee) te 
ee ae 
a ee 
a 
Oe 
| 20 | ss 


On ROMs 
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AC WAVEFORMS 


ao Vou 0.5V 


Vz 


Waveform 2. 3-State Enable Time to High Level and 
Disable Time from High Level 


Vz 


VoL +0.5V 


Waveform 3. 3-State Enable Time to Low 
Level and Disable Time from Low Level 


FAMILY 
S4SXXX 1.65V 
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TEST CIRCUIT AND WAVEFORM 


INPUT Vx Voc OUTPUT 27V 


NEGATIVE 
PULSE 


tTHL(tH) 


‘TLH(tr) 


POSITIVE 
PULSE 


tw 


Test Circuit for 54 3-State Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 4 


ese | een [soa [es [sav | tite | toon | cesm | case 


FAMILY 


Optional load for 54LSXXX only: Rg = 631; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpyz test. 
DEFINITIONS: 


CL 
Ry 
D 


Vx 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zoyz of Pulse Generators. 
Diodes are 1N916, 1N3064, or equivalent. 


Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 
e Multifunction capabllity 


¢ Non-Inverting data path 
e 3-State outputs 


DESCRIPTION 

The 54LS257 has four identical 2-input 
multiplexers with 3-State outputs which 
select 4 bits of data from two sources 
under control of a common Data Select 
‘input (S). The Ip inputs are selected when 
the Select input is Low and the |, inputs are 


54LS257A 


Data Selector/Multiplexer 


Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) 


Product Specification 


selected when the Select input is High. 
Data appears at the outputs in true 
(non-inverted) form from the selected 
outputs. 


The 54LS257A is the logic implementation 
of a 4-pole, 2-position switch where the 
position of the switch is determined by the 
logic levels supplied to the Select input. 


Outputs are forced to a High impedance 
“off” state when the Output Enable input 
(OE) is High. All but one device must be in 
the High impedance state to avoid 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


currents exceeding the maximum ratings 
if outputs are tied together. Design of the 
output enable signals must ensure that 
there is no overlap when outputs of 
3-State devices are tied together. 


ORDERING INFORMATION 


NOTE: A 54LS Unit Load (LSUL) is 201A Ij and -0.4mA Ir. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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For LLCC pin assignments, see JEDEC Standard No. 2 
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Data Selector/Multiplexer 54LS257A 


LOGIC DIAGRAM 


Ya Yb Yo Yq 
Voc = Pin 16 


= nine For LLCC pin assignments, see JEDEC Standard No. 2 


FUNCTION TABLE 


(2) 
L 


H 
L 
H 


High voltage level 

Low voltage level 

Don't care 

High impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Supply voltage 
Input voltage range 
Voltage applied to output in High output state range 
Storage temperature range 


| Min | Nom | Max | 
V 


PN 
a 
Fix | taputclampcurent SSCS dt 
Ce CT 
Fi | towlevelouputcunet Sd 

ee Ss 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Voc = Min, b) = lik 


Voc = Max, Viy = Min, Vo = 2.7V 


Veo = Max, Viq = Min, Vo = 0.4V 


locy Outputs High 


Voc = Max Icct Outputs Low 


locz Outputs Off 


AC ELECTRICAL CHARACTERISTICS Tz = 25°c, Voc =5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


teLy Propagation delay 

Data to output Waveform 1 
tet Propagation delay 

Select to output Waveform 1 


Outputenable to Highlevel | Wavoform2 | 


Waveform 3, C, = 50pF 


Output disable from Low level 
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AC ELECTRICAL CHARACTERISTICS T, = -55°C and + 125°C, Voc = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 


teLH Propagation delay 
Data to output Waveform 1 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions forthe applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Measure Icc with all outputs open and all possible inputs grounded while achieving the stated output conditions. 
5 
6 


. Guaranteed by the 50pF limits, but not tested. 
. These parameters are guaranteed, but not tested. 


AC WAVEFORMS 


Vou 0.5V 
tpyz OH 
Vou 


Vu Vz 
VoL 


2 Waveform 2. 3-State Enable Time to High Level and 
Waveform 1. Waveform for Non-Inverting Outputs Disable Time from High Level 


“Ne Vor +0.5V 


Waveform 3. 3-State Enable Time to Low 
Level and Disable Time from Low Level 


— LS4LSxxx 


March 17, 1987 641 


Signetics Military Logic Products Product Specification 


Data Selector/Multiplexer - 54LS257A 


TEST CIRCUIT AND WAVEFORM 


OUTPUT Vy. 27V 


NEGATIVE 
PULSE 


tTHL(tf) 


tTLH(tr) 


tw 


Test Circuit for 54 3-State Outputs Input Pulse Definition 


Pease [won [eam [2a [vey | swmie [soos | atone | tos _| 


Optional load for 54LSXXX only: Rg = 631; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpyz test. 
DEFINITIONS: 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zour of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


nerun 


APPLICATION DIAGRAM 


ENABLE 
S54LS257A 


Yo Y1 Yo Y3 


WORD A WORD B WORD C WORD D WORD E WORD F WORDG WORD H 
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FEATURES 

e Multifunction capability 
e Inverting data path 

e 3-State outputs 


e See 54LS257 for non-inverting 
version 


DESCRIPTION 

The 54LS258A has four identical 2-input 
multiplexers with 3-State outputs which 
select 4 bits of data from two sources 
under control of a common Data Select 


54L5258A 


Data Selector/Multiplexer 


Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) 


Product Specification 


input (S). The Ip inputs are selected when 


‘the Select input is Low and the |, inputs are 


selected when the Select input is High. 
Data appears at the outputs in inverted 
(complementary) form. 


The 54LS258A is the logic implementation 
of a4-pole, 2 position switch where the po- 
sition of the switch is determined by the 
logic levels supplied to the Select input. 


Outputs are forced to a High impedance 
“off” state when the Output Enable input 
(OE) is High. All but one device must be in 
the High impedance state to avoid 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


currents exceeding the maximum ratings 
if outputs are tied together. Design of the 
output enable signals must ensure that 
there is no overlap when outputs of 
3-State devices are tied together. 


ORDERING INFORMATION 


ORDER CODE 


DESCRIPTION 


20-Pin Ceramic LLCC 


54LS258A/B2A 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA Iiy and -0.4mA Ij. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 
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LOGIC SYMBOL 


643 


10 14 #13 


loa Ita lod typ loc Ne lod 1d 


For LLCC pin assignments, see JEDEC Standard No. 2 
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Data Selector/Multiplexer 54LS258A 


LOGIC DIAGRAM 


Voc = Pin 16 
GNO= Pin8 


DATA INPUTS OUTPUTS 


ee 
X x (2) 
x L H 
Xx H L 
L 4 H 
H X L 


H = _ High voltage level 

L = Low voltage level 

X = Don'tcare 

(Z) = High impedance (off) state . 


“ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


fi 


Input current range -30 to +1 
Voltage applied to output in High output state range -0.5 to +Vcc 
Storage temperature range -65 to +150 


Tste 
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Data Selector/Multiplexer 54LS258A 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max | 


| Voc | Supplyvoluge ds sco Ts | 
[Vn | High-tevetinputvoltage fo | 
[Ye | Lowlevelinputvotage or 
tx | Inputclampcurrent ts 
igh: a ae Ee 
ee a ee 
a 


High-level output current 
Low-level output current 
Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS? 


High-level output voltage Voc = Min, Viq = Min, Vit = Max, lou = Max 
Low-level output voltage Vcc = Min, Vin = Min, Vi_ = Max, Io. = Max 
input clamp voltage Vec = Min, ty = hk 

| : , 


OH igh- 
OL , 
IK in, 
Offstate output current, - = “ 
High-level voltage applied Noo Moe Nap Min: None 2 
IL 
cc 


| Min | 
| 24 
tcl 
aa 
Corinwivengsaaieg | __YeosMaxiw=winvoroav | 
line Input current at maximum Vec = Max, V;=7.0V ISinpt =| 
fe [Eta nes ere es 
High-level input current Voc = Max, V; = 2.7V ISinpt = {| 
ee ee 

| Low-level input current Vec = Max, V, = 0.4V fSinput = [| 
a eee 
los | -30_| 
ae 

ia 

feed 


lecy Outputs High 
Voc = Max IccL Outputs Low 


| 
fe lccz Outputs Off 


AC ELECTRICAL CHARACTERISTICS 1, = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Supply current (total) 


teLH Propagation delay mA 
vot : 


tPLH Propagation delay 


Fn | Outputisable rom Highiovet | __Wavelorm 2,6, =S0pF 
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Data Selector/Multiplexer 54LS258A 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and + 125°C, Voc = 5.0V8 


SYMBOL PARAMETER | TEST CONDITIONS 


teLH Propagation delay 

Data to output Waveform 4 
teLH Propagation delay 

Select to output Waveform 1 & 4 


NOTES: 
For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
All typical values are at Voc = 5V, Ta = 25°C. ; 

Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

Measure Ic with all outputs open and all possible inputs grounded while achieving the stated output conditions. 

Guaranteed by the S0pF limits, but not tested. 

These parameters are guaranteed, but not tested. 


Onhonns 


AC WAVEFORMS 


~ Vou 0.5V 
Vou 


VoL 


VM Vu 


W: : . . j Waveform 2. 3-State Enable Time to High Level and 
aveform 1. Waveform for Non-Inverting Outputs Disable Time from High Level 


Vz 


Kick oh VM 
Vou 


VoL +0.5V 


Waveform 3. 3-State Enable Time to Low Waveform 4. Waveform for Inverting Outputs 
Level and Disable Time from Low Level 


SALSXXX 1.45V 
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Data Selector/Multiplexer 54LS258A 


TEST CIRCUIT AND WAVEFORM 


r 
INPUT Vy Voc 27V 


NEGATIVE 
PULSE 


PULSE We TTHL (tf) ‘TLH(tr) 
GENERATOR 
{TLH(tr) 


POSITIVE 
PULSE 


tw 


Test Circuit for 54 3-State Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


Ha eo 


Optional load for 54LSXXX only: Rg = 631; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V fer Tpyz test. 
DEFINITIONS: ; 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zgut of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 


¢ Ideal buffer for MOS 
microprocessor or memory 


* Eight edge-triggered D flip-flops 


¢ High-speed Schottky version 
avallable 


¢ Buffered common clock 


¢ Buffered, asynchronous Master 
Reset 


¢ Slim 20-pin plastic and ceramic DIP 
packages 


© See '377 for Clock Enable version 


¢ See 373 for transparent latch 
version , 


° See ’374 for 3-State version 


54LS273, 54S273 


Flip-Flops 


Octal D Flip-Flops 


Product Specification 


DESCRIPTION 

The '273 has eight edge-triggered D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 


The register is fully edge triggered. The 
state of each D input, one setup time be- 
fore the Low-to-High clock transition, is 
transferred to the corresponding flip-flop’s 
Q output. 


All outputs will be forced Low indepen- 
dently of Clock or Data inputs by a Low 
voltage level on the MR input. The device 
is useful for applications where the true 
output only is required and the Clock and 
Master Reset are common to all storage 
elements. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ORDERING INFORMATION 


20-Pin Ceramic LLCC 


1LSUL 


10LSUL 


NOTE: A 54S Unit Load (SUL) is 50pA Iyy and -2.0mA I, and a 54LS Unit Load (LSUL) is 20nA I4 and -0.4mA Ij. 


PIN CONFIGURATION 


For LLCC Pin Assignments, see JEDEC Standard No. 2 


February 20, 1990 


LOGIC SYMBOL 


Voc = Pin 20 
GND = Pin 10 


648 


For LLCC Pin Assignments, see JEDEC Standard No. 2 


853-0213 98857 


Signetics Military Logic Products Product Specification 


Flip-Flops 54LS273, 545273 


LOGIC DIAGRAM 


Voc = Pin20 
GND = Pin 10 
() = Pin number 
For LLCC pin assignments, see JEDEC Standard No. 2 


MODE SELECT — FUNCTION TABLE 


OPERATING MODE 


Reset (clear) 
Load “1” 
Load “O" 
High voltage level steady state. 
High voltage level one setup time prior to the Low-to-High Clock transition. 
Low voltage level steady state. 


Low voltage level one setup time prior to the Low-to-High Clock transition. 
Don't Care. 


Low-to-High clock transition. 


ee ee a 


L Xx L 


H = 
h = 
L = 
| = 
».4 = 
tT 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


i __| iputcurentrange TA 
3 Fv 


Voltage applied to output in High output state range -0.5 to +Voc Vv 
Storage temperature range -65 to +150 -65 to +150 


February 20, 1990 649 


Signetics Military Logic Products Product Specification 


Flip-Flops 54LS$273, 54273 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Cain Nom wax |Win 


ana ed | 
Far _[ Hariewiouputewren i | eo | co | wa _| 
fe. touiwleipdemee pe 
| T~____| Operatingfree-airtemperaturerange | 8 |S tte | 85 [25 | oo 


SYMBOL PARAMETER TEST CONDITIONS! 

2 Voc = Min, Vin = Min, 
High-level output voltage a Max. ae Max 
ee] Low-level output voltage Voc = Min, Viyq = Min, Vi). = Max, 


OH 
Vo 
+125°C 
IK 
Ti 
lec 


54LS273 548273 UNIT 


EB 
mo] 
Nn 


Io Input current at maximum Voc = Max V, = 5.5V 
Veo = Max, Vi =2.7V 


Low-level input current Vec = Max V, = 0.4V 
V, = 0.5V 


Short-circuit output current? Voc = Max 


Fico | Supa een (ot 


SYMBOL PARAMETER 


| Max | 
ine | Wasinonlektewney | Waser | 0 |_| 75 


eee 
ia ee ee Re 


Propagation delay, IR to output 


me] 
we 
hb 
on 
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Flip-Flops 54LS273, 54S273 


AC SETUP REQUIREMENTS T, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


tyw(L) Clock pulse width (Low) 


Fee | Recovery tine, Wie cP | Wavefoma | 25 


AC ELECTRICAL CHARACTERISTICS Tg = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


| Max | | Max 


teLy Propagation delay 32 17.5 ns 
Clock to output Waveform 1 32 17.5 ns 


Propagation delay, MH to output 


Setup time, High data to CP 


SYMBOL PARAMETER TEST CONDITIONS 


25 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vog = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Measure lIcc after a momentary ground, then >4.0V is applied to clock with all outputs open and >4,.0V applied to all Data inputs and the 
Master Reset input. 


5. These parameters are guaranteed, but not tested. 
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Flip-Flops. . 54LS273, 54S273 


AC WAVEFORMS 


Waveform 1. Clock to Output Waveform 2. Master Reset Pulse Width, Master Reset to 
Delays and Clock Pulse Width Output Delay and Master Reset to Clock Recovery Time 


Waveform 3. Data Setup and Hold Times 


NOTE: Vy = 1.5V for 54S; Vy = 1.3V for 54LS 
The shaded areas indicate when the Input is permitted to change for predictable output performance. 
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Flip-Flops ' 54L$273, 54$273 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE tTHL(th 
GENERATOR 
TTLHitr) 


POSITIVE 
PULSE 


tw 


Input Pulse Definition 


. ; INPUT PULSE CHARACTERISTICS 
FAMILY 


DEFINITIONS: 


Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equa! to Zouy of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 
e 4-bit parallel load shift register 


e Independent 3-State buffer outputs 


e See '395 for serial expansion and 
Master Reset version 


DESCRIPTION 

The 54LS295B is a 4-bit Shift Register 
with serial and parallel synchronous 
operating modes and four 3-State buffer 
outputs. The shifting and loading 
operations are controlled by the state of 
the Parallel Enable (PE) input. When PE is 
High, data is loaded from the Parallel Data 


54LS295B 
Shift Register 


Product Specification 


outputs (Dp - Da) into the register synch- 
ronous with the High-to-Low transition of 
the Clock input (CP). When PE is Low, the 
data at the Serial Data input (Ds) is loaded 
into the Qp flip-flop, and the data in the 
register is shifted one bit to the right in the 
direction (Q9>—Q,;3Q2-Q3) synchronous 
with the negative transition of the clock. 
The PE and Data inputs are fully 
edge-triggered and must be stable only 
one setup time prior to the High-to-Low 
transition of the clock. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses or 
large capacitive loads. The active High 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54LS 
1LSUL 
pe MOUND oe soLSUL 


NOTE: A 54LS Unit Load (LSUL) is 20pA I), and -0.4mA |), 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2. 


March 17, 1987 


LOGIC SYMBOL 


Voc = Pin14 
GND = Pin7 


654 


4-Bit Shift Register with 3-State Outputs 


Output Enable (OE) controls all four 
3-State buffers independent of the register 
operation. When OE is High the datain the 
register appears at the outputs. When OE 
is Low the outputs are in the High imped- 
ance “off” state, which means they will 
neither drive nor load the bus. 


ORDERING INFORMATION 


For LLCC pin assignments, see JEDEC Standard No. 2. 
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Shift Register 54LS295B 


LOGIC DIAGRAM 


OE 


Veco = Pin 14 
GND = Pin? 
() = Pin numbers 


REGISTER 
OPERATING 


MODES 


Shift right 


| OE Q, (Register) Qo, Q;, Q2, Q3 
L L 


H 
H H 


Disabled (2) 


H = _ High voltage level 

h = _ High voltage level one setup time prior to the High-to-Low clock transition 

L = Low voltage level 

1 = Low-voltage level one setup time prior to the High-to-Low clock transition 

Qn = Lower case letters indicate the state of the referenced output one setup time prior to the High-to-Low clock transition 
X =  Don'tcare 

(Z) = High impedance “off" state 

4 =  High-to-Low transition 
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Shift Register 54LS295B 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


ii a 
owed 


Input current range -30 to +1 
Voltage applied to output in High output state range 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage | 45 | 
High-level input voltage 
Low-level input voltage Re 


Input clamp current | | 
High-level output current 
Low-level output current = 


Operating free-air temperature range 


fle 
| 12 | mA 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc = Min, Viq = Min, Vit = Max, loy = Max 


Low-level output voltage Vec = Min, Viy = Min, Vip = Max, lo, = Max 
V Input clamp voltage Voc = Min, |) = Ix 


' | 24 | 
; ieee 
Offstate output current, 
High-level voltage applied Voc = Max, Vi_ = Max, Vo = 2.7V a 
Offstate output current, 5 
Low-level voltage applied Voc = Max, Vin = Min, Vo = 0.4V Ls 
Input current at maximum 
Nee - oe is = Ls 
High-level input current - Vee = Max, V) = 2.7V a 
a fee a 


Low-level input current Voc = Max, V, = 0.4V 


Supply current? (total) Voc = Max 
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Shift Register 54LS295B 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
C= 50pF 


Maximum Clock frequency [| Waveform? =| S| S| Mz 
tpH Propagation delay 
tpLy Clock to output Waveform 1 
tezi EnabletimetoHighlevel | Waveform2 | | ns 
tezu EnabletimetoLowlevel | Waveform | | Ss 
es ee 


= 
Disable time from Low level 


AC SETUP REQUIREMENTS Ts, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TESTCONDITIONS LIMITS 


: 


AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Voc = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 


tb = =| Maxine Clock eaueney 
tet Propagation delay 
tPHL Clock to output Waveform 1 


teLz 


UNIT 


LIMITS UNIT 


CL = 50pF, Rt =110Q 


®@ 
> 


- 
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Shift Register -  54LS295B 


AC SETUP REQUIREMENTS Ty = -55°C and +125°C, Voc = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 


a 
iy | Gockpusowsts ———=«dtSSC*~“‘*‘w em SCC=“‘CSdCOCSSC*dSOCC*” 
Pig | Setup me, datatociock | Wastoma ——SCSC=~—“‘idSCiT CS 
ry | Woidtno, data tocock | Wawloma sid a 
Pie | Setup tno ae es RR 
al ee 


LIMITS UNIT 


Setup time, PE to clock 


| ns | 
Soi 
| ns 
Lins 
| ns 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. - 
2. All typical values are at Voc = SV, Ta = 25°C. : 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4, Measure Icc with outputs open, Ds and PE at > 4.0V, and the Data inputs grounded under the following conditions: Condition 1:OE at > 4.0V 
>. and amomentary 3V, then ground, applied to Clock input. Condition 2: OE and Clock input grounded. , 

5. Guaranteed by the 50pF limits, but not tested. 

6. These parameters are guaranteed, but not tested. 


AC WAVEFORMS 


ab Vou 0.5V 


VM VM 


Waveform 1. Clock to Output Delays - Waveform 2. 3-State Enable Time to High Level and 
and Clock Pulse Width Disable Time from High Level 


STABLE 


ts 


STABLE 


“~~ th 


Waveform 3. 3-State Enable Time to Low Waveform 4. Parallel Enable and Data Setup and 
Level and Disable Time from Low Level Hold Times 


SALSXXX 1.45V 
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Shift Register - : 54LS295B 


TEST CIRCUIT AND WAVEFORM 


INPUT Vy Voc L 27V 


NEGATIVE 
PULSE 


tTHL(t) TTLHtr) 


~ tTLH(tr) {THLE 


POSITIVE 
PULSE 


tw 


Test Circuit for 54 3-State Outputs Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


Optional load for 54LSXXX only: Rg = 6310; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpyz test. 
DEFINITIONS: 
Cc Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 
Diodes are 1N916, 1N3064, or equivalent. 
Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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signetics 54365A, 54367A, 54368A, 
54LS365A, 54LS367A 


Buffers/Drivers 


365A, ’367A Hex Buffer/Driver (3-State) 
368A Hex Inverter Buffer (3-State) 


Military Logic Products 
ry tog Product Specification 


FUNCTION TABLE 365A ° === #$ORDERING INFORMATION 


INPUTS OUTPUTS 


DESCRIPTION ORDER CODE 


54LS365A/BEA, 54365A/BEA 
16-Pin Ceramic DIP 54LS367A/BEA, 54367A/BEA 
54368A/BEA 
16-Pin Ceramic Flat Pack 54LS365A/BFA, 54LS367A/BFA 
16-Pin Ceramic LLCC 54LS365A/B2A, 54LS367A/B2A 


FUNCTION TABLE "367A, "368A INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee ee a a | Inputs 
H L 
xX (2) (2) 


L L 
L H NOTE: Where a 54 Unit Load (UL) is understood to be 40y/A I)4, and a 54LS Unit Load (LSUL) 
H is 20,A Iyy and -0.4mA Ir. 
Low voltage level 
High voltage level 
Don't care 
(Z) = High impedance (off) state 
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

SYMBOL PARAMETER PA 54LS UNIT 
Input voltage range -0.5 to +5.5 -0.5 to +7.0 
[4 __| input current range 

°C 


L 
H 
X 


touou 


| Vo___| Voltage applied to outputin High output state range 
Storage temperature range -65 to +150 -65 to +150 aes 


PIN CONFIGURATION 


For LLCC Pin Assignments, see JEDEC Standard No. 2 
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54365A, 54367A, 54368A 


Buffers/Drivers 54LS365A, 54LS367A 


LOGIC SYMBOL 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


lou 
lo 


| Ea 
| = 
Pix | inputctampounent Sid 
Pion | Hiahievelouputeurent————SSCSCS~dCSC*d 
Fig, | towievelouputcurent ———SSCSC~—~iSCSC*d 
| Operating ees empomirorange da | [vs | 
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54365A, 54367A, 54368A 


Buffers/Drivers 54LS365A, 54LS367A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 
‘ Voc = Min, Vin = Min, Vit = Max, 
High-level output voltage low = Max 
Low-level output voltage Vee = Min, ie S Hel pe 
Vik 
C 


Ve Input clamp voltage Voc = Min, hy = lik 


Off-state output current Vec = Max, Viq = Min, 20 
High-level voltage applied Vit = Max, Vo = 2.4V 
Off-state output current Voc = Max, Vy = Min, 
Low-level voltage applied Vit = Max, Vo = 0.4V 


V, = 7. 
lia High-level input current Voc = Max | V\ = 2.4V 
V, =2.7V 


linputs, V, = 0.5V 
Either OE input at 2.0V 
(Does not aply to 
‘LS365A or 'LS367A) 
: linputs, V; = 0.4V 
Low-level input current Voc = Max Both OE inputs at 0.4V 
OE inputs V,=0.4V 


Iie 
Short-circuit output current® 
co 


| Supply current‘ (total) Voc = Max | '365A, 367A 
°368A 


AC ELECTRICAL CHARACTERISTICS Tz, = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Propagation delay Waveform 1, ’368A 
Propagation delay Waveform 2, '365A, ‘367A 


tezi Enable to Low Waveform 4 "365A, '367A 
Disable from High Waveform 3, C, = 5pF5 | ‘365A, ‘367A 
. 368A 


Disable from Low Waveform 4, C, = 5pF® 
tpyz Disable from High Waveform 3, C, = 50pF | '365A, '367A 


Disable from Low Waveform 4, C, = 50pF 


EI 
= 
lite Input current at maximum Voc = Max EE ee ee 
aa 
a 
it 3 
| -40_ | 
sl 
| 


[é%) 
| 
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54365A, 54367A, 54368A 


Buffers/Drivers 54LS365A, 54LS367A 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and + 125°C, Vcc = 5.0V® 


SYMBOL PARAMETER TEST CONDITIONS 


Propagation delay MiBVETON. Ui 208A 
Propagation delay Waveform 2, '365A, ‘867A 


tpzi Enable to Low Waveform 4 "365A, '367A 
Disable from High Waveform 3, C= 5pF®5 | ‘365A, '367A 


Disable from Low Waveform 4, C, = 5pF5 


tpyz Disable from High Waveform 3, C, = 50pF | ‘365A, ‘367A 
868A 
Waveform 4, C, = 50pF 


| sats | UNIT 
C, = 50pF C, = 50pF 


20 


~~ 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Measure Icc with Data inputs grounded and Output Enable inputs > 4.0V. 
5. Guaranteed by 50pF limits, but not tested. 
6. These parameters are guaranteed, but not tested. 


AC WAVEFORMS 


Vv 
fo) Vou 


Waveform 2. Waveform for Non-Inverting Outputs 


Von 0.5V 


Vou 
Vz 


VoL 


We 


Vor +0.5V 


Waveform 3. 3-State Output Enable Time to High Waveform 4. 3-State Output Enable Time to Low 
Level and Output Disable Time from High Level Level and Output Disable Time from Low Level 
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Product Specification 
a in a 54365A, 54367A, 54368A 
PUN tee 54LS365A, 54LS367A 


TEST CIRCUIT AND WAVEFORM 


INPUT Vy Voo ‘OUTPUT. VW. 27V 
O 


NEGATIVE 
PULSE 


tTHL(tf) 


TTLH(tr) 


tw 


Test Circuit for 54 3-State Outputs Input Pulse Definition 


FAMILY | INPUT PULSE CHARACTERISTICS 
Te |u| Rete 
; 


cy 
—s 


jp socx | sie [tea | aw [| tsv [tune | 


Optional load for 54LSXXX only: Rg = 631; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpz test. 
DEFINITIONS: 

CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 

Rr Termination resistance should be equal to Zquy of Pulse Generators. 

D Diodes are 1N916, 1N3064, or equivalent. 

Vy Unclocked pins must be held at <0.8V, >2.7V or open per Function Table. 
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Signetics — 54LS373. 54LS374, 54S373. 


548374 
Latches/Flip-Flops 


373 Octal Transparent Latch with 3-State Outputs 
°374 Octal D Flip-Flop with 3-State Outputs 


Military Logic Products Product Specification 
FEATURES DESCRIPTION ORDERING INFORMATION 
e 8-bit transparent latch — ’373 The '373 is an octal transparent latch 
e 8-bit positive, edge-triggered ila 9 eight ere bunel: 54LS373/BRA 
register —’374 The two Sections of the device are ; 548373/BRA 
controlled independently by Latch Enable | 20-Pin Ceramic DIP 54L$374/BRA 
° 3-State output buffers (E) and Output Enable (OE) control gates. 54S374/BRA 
e Common 3-State Output Enable 54LS373/BSA 
, : 54S373/BSA 
e Independent register and 3-State 20-Pin Ceramic FlatPack | e41 sg74/RSA 


buffer operation 54S374/BSA 


54LS373/B2A 


: : 54S373/B2A 
20-Pin Ceramic LLCC 54L$374/B2A 


54S374/B2A 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


1LSUL 
30LSUL 


NOTE: Where a 54S Unit Load (SUL) is 50/A I, and -2.0mA ly, and a 54LS Unit Load (LSUL) is 20pA Iq and -0.4mA Iv. 


PIN CONFIGURATION . LOGIC SYMBOL 


‘Do Dy Do Dg D4 
E 


Qo GQ; G2 G3 % 


Voc = Pin20 
GND = Pin 10 


For LULCC Pin Assignments see JEDEC Standard No. 2 For LLCC Pin Assignments see JEDEC Standard No. 2 
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Product Specification 


Latches/Flip-Flops 


54LS373, 54LS374, 54S373, 545374 


The data on the D inputs are transferred to the 


latch outputs when the Latch Enable (E) inputis 
High. The latch remains transparent to the data 
inputs while E is High, and stores the data pres- 
ent one setup time before the High-to-Low en- 
able transition. The enable gate has hysteresis 
built in to help minimize problems that signal 
and ground noise can cause on the latching op- 
eration. 


The 3-State output buffers are designed to drive 
heavily loaded 3-State buses, MOS memories, 
or MOS microprocessors. The active Low Out- 
put Enable (OE) controls all eight 3-State buff- 
ers independent of the latch operation. When 


LOGIC DIAGRAM, ’373 


Voc = Pin 20 
GND = Pin 10 


Voc = Pin20 
GND = Pin 10 


February 19, 1988 


OE is Low, the latched or transparent data ap- 
pears at the outputs. When OE is High, the out- 
puts are in the High impedance “off* state, 
which means they will neither drive nor load the 
bus. 


The '374 is an 8-bit, edge-triggered register 
coupled to eight 3-State output buffers. The two 
sections of the device are controlled indepen- 
dently by the Clock (CP) and Output Enable 
(OE) control gates. 


The register is fully edge triggered. The state of 
each D input, one setup time before the 
Low-to-High clock transition, is transferred to 
the corresponding flip-flop's Q output. The 


For LLCC Pin Assignments see JEDEC Standard No. 2 
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clock buffer has hysteresis built in to help mini- 
mize problems that signal andgroundnoisecan 
cause on the clocking operation. 


The 3-State output buffers are designed to drive 
heavily loaded 3-State buses, MOS memories, 
or MOS microprocessors. The active Low Out- 
put Enable (OE) controls all eight 3-State buff- 
ers independent of the register operation. 
When OE is Low, the data in the register ap- 
pears at the outputs. When OE is High, the out- 
puts are in the High impedance “off” state, 
which means they will neither drive nor load the 
bus. 


Signetics Military Logic Products Product Specification 


Latches/Flip-Flops 54LS373, 54LS374, 54S373, 54S374 


MODE SELECT — FUNCTION TABLE ’373 


OPERATING MODES ; INPUTS 
Enable and read register 
Latch and read register 


Latch register and disable outputs 


OPERATING MODES 
Load and read register 


Load register and disable outputs (2) 


High voltage level 

High voltage level one setup time prior to the Low-to-High clock transition or High-to-Low OE transition 
Low voltage level 

Don’t care 

Low voltage level one setup time prior to Low-to-High clock transition or High-to-Low OE transition 
High impedance “off* state 


Low-to-High clock transition 


ioetu wu 


TCH KOTT 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER 54LS a ae 


Voltage applied to output in High output state range -0.5 to +Voc 
Storage temperature range 


RECOMMENDED OPERATING CONDITIONS 


| Min_| Nom | 
4 


[Vu | Lowevelinputvoltage 
flix | Inputclampourrent, 
=) 
Jon a S| 
Ta | -55_| 


-65 to +150 -65 to +150 


High-level output current 
ra Low-level output current 
te | Operating free-air temperature range 


-55 
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Latches/Flip-Flops | 54LS373, 54LS374, 54S373, 54S374 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voec=Min, Viq=Min, Vi =Max, loy=Max 
Low-level output voltage Vec= Min, Viy=Min, Vip =Max, lop =Max 


Off-state output current, Voc = Max, Viy=Min | Vo=2.7V 
High-level voltage applied pony Vo = 2.4V 
Off-state output current, Vo = 0.4V 
Low-level voltage applied 
Input current at Vec = Max 

Voc = Max, Vi=2.7V 


Low level input current 


kez OE >4.0V 'LS373 


kcp OE=0V ‘$373 
Supply current (total) Veco =Max |kcz OE240V  ‘LS374 


lec. All inputs 'S374 
grounded 


kez CP, OE 24.0V ‘S374 
D inputs = GND 


TEST CONDITIONS 


SYMBOL PARAMETER UNIT 


| Max | 
Cis [Wasimnasattogeny —[_Wawomerere 
____Wetom 37 


[tezw | EnabletimetoHigh evel | Wavoforma2 | 


Enable time to Low level Waveform 3, '373, '374 


| tpuz | Disable time from High level Waveform 2, C, = 5pF4 
Disable time from Low level Waveform 3, C, = 5pF4 


teuz | Disable time from High level Waveform 2, C, = 50pF 
Disable time from Low level Waveform 3, C, = SOpF 
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Latches/Flip-Flops 54LS373, 54LS374, 54S373, 54S374 


AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


re ee 

a 

a 

= ee 
HS oll 
a 
eeeeey 
Isao 
—— 
a 


54LS373, 374 54S373, 3745 UNIT 
C, = 50pF C, = 50pF 


tpzy Enable time to High level 


tpz Enable time to Low level Waveform 3, '373, '374 


tpyz Disable time from High level Waveform 2, C, = 5pF4 
tpLz Disable time from Low level Waveform 3, C, = 5pF4 
tpuz Disable time from High level Waveform 2, C, = SOpF 


tpLz Disable time from Low level Waveform 3, C, = 50pF 
PARAMETER TEST CONDITIONS 

Ae Latch enable pulse width Waveform 1, '373 15 

twih) 

tw(L) Clock pulse width 


Hold time, data to clock 


PARAMETER 


ee oe 
a 
a 
see [wee [ 
eee 
a 
ae! 
aes 
eet 
eel 


SYMBOL 


n 
oO 
g 
Cc 
ne} 
al 
3 
oO 
Qa 
2 
pty 
bs 
oO 
a 
oO 
Ss 
p 
ios 
oO 
= 
< 
Q 
Q 
3 
oi 
eS 
w 


SYMBOL 


548373, 3745 


UNIT 
| Min | Max | 
ee 


Enable time to High level 


tpzL Enable time to Low level Waveform 3, '373, '374 


teLz 
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Latches/Flip-Flops 54LS373, 54LS374, 54S373, 54S374 


AC SETUP REQUIREMENTS Tz = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 
ayy | Latch enable pulse width 


Setup time, data to latch enable Waveform 5, '373 


Hold time, data to latch enable Waveform 5, '373 


Clock pulse width Waveform 6, '374 


Setup time, data to clock Waveform 7, '374 
Hold time, data to clock Waveform 7, '374 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type 
and function table operating mode. 


2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Guaranteed by the 50pF limits, but not tested. 

5. These parameters are guaranteed, but not tested. 
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Latches/Flip-Flops 54LS373, 54LS374, 54S373, 54S374 


AC WAVEFORMS 


ate Vou 0.5V 


Waveform 1. Latch Enable to Output Delays Waveform 2. 3-State Enable Time to High Level and 
and Latch Enable Pulse Width Disable Tine trom High Loves 


“Tes VoL +0.5V 
Waveform 3. 3-State Enable Time to Low Waveform 4. Propagation Delay Data to Q Outputs 
Level and Disable Time from Low Level 


Waveform 5. Data Setup and Hold Times Waveform 6. Clock to Output Delays and Pulse Width 


Waveform 7. Data Setup and Hold Times 
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Latches/Flip-Flops 54LS373, 54LS374, 54S373, 54S374 


TEST CIRCUIT AND WAVEFORM 


INPUT Vx Voc 27V 


NEGATIVE 
PULSE 


‘THE (tf) 


TTLH(tr) 


tw 


Test Circult for 54 3-State Outputs input Pulse Definition 


INPUT PULSE CHARACTERISTICS 
FAMILY 


Pa [mu | ww [fenme | tw | tan | Te 
[sasex [won [aa [ew [sev |e | Soone | ctons | st 


Optional load for 54LSXXX only: Rg = 6312; Vg = 5.5V for all tests except Tpyz: Vg = -0.6V for Tpyz test. 
DEFINITIONS: 
C Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 
Diodes are 1N916, 1N3064, or equivalent. 


Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 


e Ideal for addressable register 
applications 


e Clock Enable for address and data 
synchronization applications 


e Elght edge-triggered D flip-flops 
Buffered common clock 


¢ Slim 20-pin plastic and ceramic DIP 
packages 


e See ’273 for Master Reset version 


e See ’373 for transparent latch 
version 


e See '374 for 3-State version 


54LS377 
Flip-Flop 


Octal D Flip-Flop With Clock Enable 


Product Specification 


DESCRIPTION 

The 54LS377 has eight edge-triggered, 
D-type flip-flops with individual D inputs 
and Q outputs. The common buffered 
Clock (CP) input loads all flip-flops 
simultaneously, when the Clock Enable 
(CE) is Low. 


The register is fully edge triggered. The 
state of each D input, one setup time be- 
fore the Low-to-High clock transition, is 
transferred to the corresponding flip-flop’s 
Qoutput. The CE input must be stable only 
one setup time prior to the Low-to-High 
clock transition for predictable operation. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NS DESCRIPTION 
a ee 1LSUL 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA I, and -0.4mA ly. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 


March 17, 1987 


LOGIC SYMBOL 


Voc = Pin20 
GND = Pin 10 


673 


ORDERING INFORMATION 


20-Pin Ceramic LLCC 


{OLSUL 


For LLCC Pin Assignments see JEDEC Standard No. 2 . 
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Flip-Flop ‘2 2s 54LS377 


LOGIC DIAGRAM 


Voc = Pin20 
GND = Pin 10 
(_) = Pin numbers 


OUTPUTS 


OPERATING MODE 
Ea “ae 


ieee ee 
aS (NAGE SEMEL (SAS ACC (AEST SATU REET RE 
Hold (do nothing) T h xX no change 

Xx H Xx no change 


High voltage level steady state 

High voltage level one setup time prior to the Low-to-High clock transition 
Low voltage level steady state 

Low voltage level one setup time prior to the Low-to-High clock transition 
Don't care 


Low-to-High clock transition 


i > See ell ibe od 
iodo ou wou 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


SC a TT 
°C 


Voltage applied to output in High output state range 
Storage temperature range -65 to +150 - feo 6 
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Flip-Flop 54LS377 


RECOMMENDED OPERATING CONDITIONS 


High-level input voltage 
Low-level input voltage 


High-level output current 
Low-level output current 


Operating free-air temperature range 


a 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage Voc = Min, Vi. = Max, Ioy = Max 


Voc = Min, I= lik 


Input current at maximum 

input voltage Vcc = Max, V; = 7.0V 

High-level input current Voc = Max, V, = 2.7V_ 
Low-level input current Voc = Max, V, = 0.4V 


Short-circuit output current? Veco = Max 


Supply current (total) Voc = Max locy Outputs High 
IccL Outputs Low 


AC ELECTRICAL CHARACTERISTICS Ty, = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum clock frequency Waveform 1 30 MHz 
teLy Propagation delay 27 
Clock to output Waveform 1 27 


AC SETUP REQUIREMENTS Ty = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 


Setup time, CE to CP 


Hold time, CE to CP 
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Flip-Flop 54LS377 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum clock frequency 


tPLH Propagation delay 
Clock to output : Waveform 1 


AC ELECTRICAL CHARACTERISTICS Tz = -55°C and +125°C, Vog = 5.0V5 


SYMBOL PARAMETER ‘TEST CONDITIONS 


Maximum clock frequency Waveform 1 [gs | 
tPLH Propagation delay 
Clock to output Waveform 1 . 


AC SETUP REQUIREMENTS T, = -55°C and +125°C, Voc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 


| Min] 
twit) | Clock pulse width (Low) | Waveforms 20 
fts_ | Sotup,datatocP | Wavoforma Tt 
ft) | Holdtime,datatocp | Wawoform2 
[ts Setuptime, Em cP | Waveforma | 
[th | Holdtimea TEtcP | Wavetorma2, Ts 
NOTES: 


1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = SV, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. With all outputs open. 


5. These parameters are guaranteed, but not tested. 


LIMITS - 
C. = 50pF 


AC WAVEFORMS 


DATA 
STABLE 


Waveform 1. Clock to Output Delays Waveform 2. Data and Clock Enable 
and Clock Pulse Width Setup and Hold Times 


NOTE: Vy = 1.3V 
- The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop | | 54LS377 


TEST CIRCUIT AND WAVEFORM 


NEGATIVE 
PULSE 


PULSE DUT. TTHL(th 
GENERATOR 
tTLH(tr) 


POSITIVE 
PULSE 


tw 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


54LSXXX 


DEFINITIONS: 

Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Termination resistance should be equal to Zour of Pulse Generators. 

Diodes are 1N916, 1N3064, or equivalent. 

Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 


' FAMILY 
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FEATURES 

© Two 4-bit binary counters 

¢ Divide-by any binary module up to 
28 in one package 


¢ Two Master Resets to clear each 
4-bit counter Individually 


DESCRIPTION 

The 54LS393 is a Dual 4-bit Binary Ripple 
Counter with separate Clock and Master 
Reset inputs to each counter. The 
operation of each half of the '393 is the 


54LS393 


Counter 


Product Specification 


same as the 93 except no external clock 


connections are required. The counters. 


are triggered by a High-to-Low transition 
of the Clock (CP, and CP,) inputs. The 
counter outputs are internally connected 
to provide Clock inputs to succeeding 
stages. The outputs of the ripple counter 
do not change synchronously and should 
not be used for high-speed address 
decoding. 


The Master Resets (MR, and MR,) are ac- 
tive-High asynchronous inputs to each 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE: Where a 54LS Unit Load (LSUL) is 20pA Iq and -0.4mA I. 


Dual 4-Bit Binary Ripple Counter 


4-bit counter identified by the “a” and “b” 
suffixes in the Pin Configuration. A High 
level on the MR input overrides the clock 
and sets the outputs Low. 


ORDERING INFORMATION 


10LSUL 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Storage temperature range 


NOTE: V, limited to +5.5V on CP input only. 


PIN CONFIGURATION 


For LLCC Pin Assignments see JEDEC Standard No. 2 


February 20, 1990 


fi [ trputourentrange——SCSC“~sSs~“‘*S*~*~CSSC‘ RH dm 
°C 


LOGIC SYMBOL 


678 


2,12 


RATING 


| 65t0+150 |e 


1/2°393 


Q ; a 


311 410 59 6,8 


For LLCC Pin Assignments see JEDEC Standard Ne. 2 
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Counter 54LS393 
COUNT SEQUENCE 
LOGIC DIAGRAM FOR 1/2 THE ’393 
| Qo | a | @ | a | 


OONONAWAN—O 


Voc =Pin 14 
GND = Pin7 
()  =Pin number 


Here re rere rerrir 
Boer rere reer rire 
HLT EerercrerLrrTrIrIrree 
BEET rTrTrT@rrrrrrere 


= High voltage level 
L = Low voltage level 


For LLCC Pin Assignments, see JEDEC Standard No. 2 H 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max | 


voc | SupplyvotageSC~“*~*s*~*“‘“‘“*S*S*S*S*S*S*S*S*S*~C~‘wrCAS:C*dCK Sw |S 
SO a TD 
Vic Low-level input voltage Be yar +0.7 
lik | Input clamp current 


= a ee 
lon ___| Highoveloutputeurent to | 
ae eee 
ee 


Low-level output current 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS! 


High-level output voltage 
Low-level output voltage 


liye Input current at Voc = Max | V; = 7.0V | = MRinput | 
maximum input voltage V, = 5.5V 


High-level input current Vec = Max, V; = 2.7V 
el Low-level input current Voc = Max, V) = 0.4V | MRinput | 

el 
ftos 


lit 
Supply current® (total) 
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Counter 54LS393 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5.0V5 


SYMBOL PARAMETER TEST CONDITIONS 


[tux __| TP input count frequency 


tPLH Propagation delay 


tPLH Propagation delay 
tort TP to Q; Waveform 1 


Propagation delay, MR to Q 


AC SETUP REQUIREMENTS Tz = 25°C, Veg = 5.0V 


CP pulse width 


[tw | MR pulse width 
[tree ___ | Recovery time, MR to CP 


teLy Propagation delay 


Propagation delay, MR to Q 


AC ELECTRICAL CHARACTERISTICS 7, = -85°C and +125°C, Veg = 5.0V5 
UNIT 


SYMBOL PARAMETER TEST CONDITIONS 
, 


teLH Propagation delay 33 
teLy Propagation delay 85 


Propagation delay, MR to Q a) ee es 


AC SETUP REQUIREMENTS 1, = -55°C and +125°C, Voc = 5.0V5 


teLH Propagation delay 7 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4 

5 


. Measure Icc with both MR inputs grounded following momentary connection to > 4.0V, all other inputs grounded and all outputs open. 
. These parameters are guaranteed, but not tested. 
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Counter 54LS393 


AC WAVEFORMS 


Waveform 1 Waveform 2 


‘ NOTE: Vy = 1.3V for 54LS 
The number of Clock Pulses required between the tp_ yy and tpy_ measurements can be determined from the appropriate Function Table. 


27V 


NEGATIVE 
PULSE 


'THL(H) 


tTLH(tr 


PULSE 
GENERATOR 


TLH(tr) TTHL(th 


w 


Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition 


FAMILY 
[a [ve [rere [tw tm | 
DEFINITIONS: 


C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr = Termination resistance should be equal to Zour of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Vx = Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 
¢ 4-bit parallel load shift register 


* Independent 3-State buffer outputs 


© Separate Q, output for serial 
expansion 


¢ Asynchronous master reset 


DESCRIPTION 

The 54LS395 is a 4-bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-State buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel 
Enable (PE) input. When PE is High, data 
is loaded from the Parallel Data inputs 
(Do- D3) into the register synchronous 
with the High-to-Low transition of the 
Clock input (CP). When PE is Low, the 


54LS395A 
Shift Register 


4-Bit Cascadable Shift Register With 3-State Outputs 


Product Specification 


data at the Serial Data input (Ds) is loaded 


into the Qo flip-flop, and the data in the © 


register is shifted one bit to the right in the 
direction (Q9>>Q;>Q2Q3) synchronous 
with the negative clock transition. The PE 
and Data inputs are fully edge-triggered 
and must be stable only one setup prior to 
the High-to-Low transition of the clock. 


The Master Reset (MR) is an asynchro- 
nous active-Low input. When Low, the MR 
overrides the clock and allotherinputs and 
clears the register. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, or 
large capacitive loads. The active-Low 
Output Enable (OE) controls all four 
3-State buffers independent of the register 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


operation. The data in the register appears 
at the outputs when OE is Low. The out- 
puts are in the High impedance “off” state, 
which means they will neither drive nor 
load the bus when OE is High. The output 
from the last stage is brought out 
separately. This output (Qs) is tied to the 
Serial Data input (Ds) of the next register 
for serial expansion applications. The Q3 
output is not affected by the 3-State buffer 
operation. 


ORDERING INFORMATION 


NOTE: Where a 54LS Unit Load (LSUL) is 20A I) and -0.4mA I. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard No. 2 


August 17, 1987 


LOGIC SYMBOL 


Voc = Pin 16 
GND = Pins 
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For LLCC pin assignments, see JEDEC Standard No. 2 
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Shift Register 54LS395A 


LOGIC DIAGRAM 


UE 


Voc = Pin16 
GND = Pin8 
() = Pin numbers 


For LLCC Pin Assignments, see JEDEC Standard No. 2 


FUNCTION TABLE 


| MR | CP CO 
eager a eR ie 
Shift right H 1  X L Pabara 
ee ae : 
Parallel load H 1 h x 
-STATE BUFFER 


Disable buffers 


H = High voltage level 

h = _ High voltage level one setup time prior to the High-to-Low clock transition 

L = _ Low voltage level 

| = Low voltage level one setup time prior to the High-to-Low clock transition 

Qn = Lower case letters indicate the state of the referenced output one setup time prior to the High-to-Low clock transition 
X = Don'tcare 

(Z) = High impedance ‘off" state 

L =  High-to-Low transition 
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Shift Register 54LS395A 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


femmeot [PARAMETER TSANG «CUNT 
6 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom _| 

Vcc | | 45 | 50 | 

= ae 

a ae 

fie 2 ame eee 
lor | Highevel output current pa ||| 00 | 
Faia Lasik rcop NG ee ey err 

en ee 

| Go-a | | 

= 


Low-level output current 


Operating free-air temperature range 


SYMBOL : PARAMETER TEST CONDITIONS! 
High-level output voltage Vec = Min, Viyq = Min, la, 
Vit = Max, loy = Max Qo, Q1, Q2, Q3 2.4 


Low-level output voltage Voc = Min, are . rite los Nex 
High-level voltage applied Qo, Qi, Q2, Q3 

Hoa | Offstate output current, | Voc = Min, Viy = Min, Vo = 0.4V 

ten | 

fae 


Low-level voltage applied Qo, Q1, Qe, Q3 
Input current at maximum 
High-level input current Voc = Max, V, = 2.7V 


Low-level input current Voc = Max, V = 0.4V 
Short-circuit output current? Voc = Max la; 


Qo, Qi, Qa, Q3 -30 


Supply currenté (total) Voc = Max 
| 


Vou 
OL 
K 

Ie 

loc 
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Shift Register 54LS395A 


AC ELECTRICAL CHARACTERISTICS Tz = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum Clock frequency |_—Waveformt = | 0 || 
teLy Propagation delay 

Clock to buffer outputs Waveform 1 

teLy Propagation delay : 

Clock to Q's output Waveform 1 


Disable time from High level Waveform 3, C, = 5pF5 
Disable time from Low level Waveform 4, C, = 5pF5 
Disable time from High leve! Waveform 3, C, = SO0pF 
Disable time from Low level Waveform 4, C, = SOpF 


AC SETUP REQUIREMENTS 1, = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS 


PC a 
Fw | wasterresetpusewian | Waveloma——~dwC Ss | dC 
Fis | Setup timo, datato dock | ___—-Wavefoms _——~—~=—S—«dtCim Td 
ry | Hoi tme,datatocick | __—Wavetoms ——SS—*dCSCto Pid 
Fis __| setuptine, Pew aock | ___Wavefoms ———~+dt | Sid 
ry | Heid tme, PEtociock | Wavetoms—SSC~sCit Ed 
Pe Rosovory tine Hw ciock | Waeoma J 9 [| | = _| 


AC ELECTRICAL CHARACTERISTICS Ty = -55°C and +125°C, Vog = 5.0V8 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Propagation delay 

Clock to buffer outputs Waveform 1 
'PLH Propagation delay 

Clock to Q3 output Waveform 1 
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Shift Register 54LS395A 


AC SETUP REQUIREMENTS Tag = -55°C and +125°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


ae 
SS 
Py | Mastorrototpuicowidh | ——Wavetorma———=—S~*dSCas |i 
Fie | Sante tno, datare dock | ___ Wovens [> {|} w=» | 
[iy | Holds daiatociock | Wawelorms————SdY~—} Cid 
Fie | Setp tine ce a EA ee 
real wee ea 

Lo) 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Measure Icc with Ds and Master Reset at > 4.0V. The Data inputs grounded and outputs open under the following conditions: Condition 1: 
5 

6 


tw 
th : 


OE at > 4.0V. A momentary 3V, then ground, applied to TP. Condition 2: Ground OE and CP inputs. 
. Guaranteed by the 50pF limits, but not tested. 
. These parameters are guaranteed, but not tested. 
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AC WAVEFORMS 


VoL 


Waveform 1. Clock to Output Delays Waveform 2. Master Reset Pulse Width, Master Reset to 
and Clock Pulse Width Output Delay and Master Reset to Clock Recovery Time 


VM 


20. 
tpHz Atlee Vou 2.5V 


Vu Vz 


Waveform 3. 3-State Enable Time to High Level and Waveform 4. 3-State Enable Time to Low 
Disable Time from High Level Level and Disable Time from Low Level 


STABLE 
ts 


: STABLE 


Waveform 5. Parallel Enable and 
Data Setup and Hold Times 


SALSXXX 1.45V 
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TEST CIRCUIT AND WAVEFORM 


INPUT Vx Voc OUTPUT Vv, 


NEGATIVE 
PULSE 


THEM 
‘TLH(tr) 
POSITIVE 
PULSE 
tw 


Test Circuit for 54 3-State Outputs Input Pulse Definition 


[sone [ates | ate | 


Optional load for 54LSXXX only: Rg = 631; Vg = 5.5V for all tests except Tpyz; Vg = -0.6V for Tpyz test. 
DEFINITIONS: 
CL Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 


Rr Termination resistance should be equal to Zouy of Pulse Generators. 
D Diodes are 1N916, 1N3064, or equivalent. 


Vx Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable. 
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FEATURES 

e High speed 

¢ Quad bus driver 

¢ 30mA Low-state drive 

¢ 300pF load driving capability 


DESCRIPTION —s 
The 8T09 is a high-speed quad bus driv- 
er device for applications requiring up to 
25 loads interconnected ona single bus. 


The 3-state outputs present high-im- 
pedance to the bus when disabled (con- 
trol input “1”), and active drive when 
enabled (control input “O”). This elimi- 
nates the resistor pullup requirement 
while providing performance superior to 
open collector schemes. Each output 
can sink 30mA and drive 300pF loading 


with guaranteed propagation delay less 


than 30 nanoseconds. 


PIN CONFIGURATION 
Figure A 
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8TO09 


Quad Bus Driver 


3-State Quad Bus Driver 


Product Specification 


ORDERING INFORMATION 


DESCRIPTION PIN CONFIGURATION ORDER CODE 
Ceramio Flatpack BTOS/BDA 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


1UL 


NOTE: A Unit Load (UL) is 40pA ty and -1.6mA Ij. 


FUNCTION TABLE 


LOGIC SYMBOL 


(6) 2 DISABLE 
(8) 4 DISABLE 


(13) 9 o-DATA 8 (12) 
(14) 10 o DISABLE 

(3) 13 O-DATA " (1) 
@) 12 o DISABLE 


= Pin 14 
= Pin? 
= FigureB 
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ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


fomeot | SS~S*C*CSARAWETERS|SCATING’ Cd 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER TEST CONDITIONS! 


Vor [isrievelouputvotage | __Vep=Min,lpy=-S2ma___[ aa 
Yo. _[Lowevelouputvotage | Vep=Min ig. =80ma +t 
Finn | Hittoveinputcuront | ‘Voge Max vieasv | 


Low-level input current Vec = Max, V) = 0.4V i 3 
Offstate output current . 
loz Low-level voltage applied Voc = Max, Vin = Min, Vo = 0.4V ae 


Vik i 
Vou 
Vo 
Ih ; 
he 
High-level voltage applied ce oH "0 
ltos Short-circuit output current? 


AC ELECTRICAL CHARACTERISTICS Ty = 25°C, Voc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
teLy Propagation delay Figure 1 C, = 30pF 
tee Data to output C, = 300pF 

= ee eee 


Disable from High Figure 3 C. : ie 
Disable from Low Figure 2 Cy = 30pF 
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AC ELECTRICAL CHARACTERISTICS Ty, = -55°C and +125°C, Voc = 5.0V3 


SYMBOL PARAMETER TEST CONDITIONS ee UNIT 

te Propagation delay Figure 1 C, = 30pF 

tpHL Data to output C, = 300pF 
istsdiradar shane cre | 


| 
26 


Disable trom High Figure 3 cu : ae 
Disable from Low Figure 2 ot “ a 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. - 
2. Not more than one output should be shorted at a time and duration of the short circuit should not exceed on second. 

3. These parameters are guaranteed, but not tested. 


AC TEST CIRCUITS AND WAVEFORMS 


DATA 1.5V 
INPUT 


OUTPUT | You 


1.5V 1.5V 


] 

| 

| | r | 
count = ioe os 


VoL 


INPUT PULSE: 

ty = 4 < 5ns (0.3V TO 2.7V) 

FREQ. = 1MHz (50% DUTY CYCLE) 
AMP. = 2.6V 


Figure 1. Propagation Delay (Data to Output) 


DATA 1.5V ~ 15V 
INPUT l | 


vz—+] + 
| | iy 
tpLz 1.5V 
OUTPUT oe lt 


VoL 


INPUT PULSE: 

ty = ty < 5ns (0.3V TO 2.7V) 
FREQ, = 100kHz 

AMP. = 2.6V 


Figure 2. Propagation Delay ("0” to Hi-Z, tpyz; Hi-Z to 0, tpz;) 
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AC TEST CIRCUITS AND WAVEFORMS (Continued) 


DATA 1.5V 1.5V 
INPUT | | 


i 
OUTPUT |! Vou 
1.5V 
| 
| 


NX” 
| + | Vou 
tpyz —> oe —> ia 'P2H 
= | 
INPUT PULSE: 
tr = 1 < 5ns (0.3V TO 2.7V) 


FREQ. = 200kHz 
AMP. = 2.6V 


Figure 3. Propagation Delay ('1” to Hi-Z, tpyz; Hi-Z to 1, tpzy) 


TYPICAL APPLICATIONS 
The figure to right illustrates usage of the 8TO9 
in data processing logic. For example, FF; thru 1/4 8T09 
FF, may represent bit X in each of several func- erect | 


tions ina minicomputer (accumulators, MQreg- 
ister, index registers, indirectaddress registers, 
etc.). Transfer from any source to any load, in- 
cluding transfers from one register to another, 
can take place along the single path labeled 
“BUS”. 
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FEATURES 
e High-speed Schotiky quad 
transceiver 

¢ 32mA Low-state drive 

e 200A bus loading 

e Ideal for: 
- Half-duplex data transmission 
- Memory interface buffers 


- Data routing in bus oriented 
systems 


- High current drivers 
- MOS/CMOS-to-TTL interface 


8T26A 


Bus Transceiver 


3-State Quad Bus Transceiver 


Product Specification 


DESCRIPTION 

The 8T26A consists of four pairs of 3-State 
logic elements configured as quad bus 
drivers/receivers, along with separate 
buffered receiver enable and driver enable 
lines. This single IC quad transceiver de- 
sign distinguishes the 8T26 from conven- 
tional multi-IC implementations. In 
addition, the 8T26As ultra high-speed 
while driving heavy bus capacitance 
(300pF) makes these devices particularly 
suitable for memory systems and bidirec- 
tional data buses. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


Both the driver and receiver gates have 
3-State outputs and low-current PNP in- 
puts. 3-State outputs provide the high 
switching speeds. of totem-pole TTL cir- 
cuits while offering the bus capability of 
open collector gates. PNP inputs reduce 


input loading to 200A maximum. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
Ceramic DIP 8T26A/BEA 


NOTE: A Unit Load (SUL) is 50pA Iyy and -2.0mA ly. 


PIN CONFIGURATION 
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LOGIC SYMBOL 


Voc = Pin 16 
GND «» Ping 
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ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


We (Saeeg e | 
ry | inutvotagerange ST SSSCSCS~—SSCCt ws dd 
ri _| tnputeurentrange —SSSCSC~C~“CSCSC~—~“‘C*S~‘~CsS*dCSC =| 
Fig | Gontinuoustange SSCS dm 
Ewe) 

ce 


7.0 
100 
Voltage applied to output in High output state range 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


in] Nom [ax 


A 
va [tewicvelinutvotage _——SSSSCSCSC~—SCSCSCSSCd Cd | 
Pic _[ neutelampament SSCS | 
Fox | Highiovelouputeurent ——~—SCSCSCS~SCS er de 


lt Low-level output current Ce 
[Receiver | | | 2 | ma 


| Ta ___| Operating tree-airtemperaturerango 85 | 5 | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT 


Vr [input igh vetago | __ Gvarantoinput gh teshoidvohago | 
Ve [input tow votage __]_Guaantood input Low threshold vllage | 
Vic [input clamp odevotage | ___Veo= Mn, c=-t0m_ | 


Vi 
Vi eee 
Vk Ss 
| 85 | 
High-level output voltage, . 
High-level output voltage, 
Low-level output voltage, : 
Low-level output voltage, : 
F ae 
ane Sel 
Pes 


Off-state output current, 
lozH High-level voltage applied Vec = Max, Vo = 2.4V 
Off-state output current, 
loz. Low-level voltage applied Voc = Max, Vo = 0.5V 
ra High-level input current Voc = Max, Vi = 4.5V 


Low-level input current Voc = Max, V; = 0.5V 
Disabled 


eae Short-circuit output current? Voc = Max 


; Receiver 


Supply current 


-25 


87 


>| >| > 
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AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5.0V 


SYMBOL PARAMETER TEST CONDITIONS 


| Min | 
Fina | Propagation delay DaurioRour «LSC 
Fina | Propagation delay, Dyto Dour «(opr dS 
Pinu | Propagation delay Dour to Roor |e soer 
Fin: | Propagaiondolay,Ow io Oar |e aooer dT 
ae! 

eae 

aes 

ean 


Data enable to data output, 0 to Hi-Z C, = 300pF 
Receive enable to receive output, Hi-Z to 0 C, = 30pF 
Receive enable to receive output, 0 to Hi-Z C_ = 30pF 


AC ELECTRICAL CHARACTERISTICS Ta = -55°C and +125°C, Voc = 5.0V3 


SYMBOL PARAMETER TEST CONDITIONS 


| Min | 

Fine | Proagaton ay DaurtRom | emer Ta 
P| roagatonds. Dwar | soo || Ts 
[mie Proagaton cea DaurteRer | ato 

Fim | ataoratlowdaaouu.tzmo | aesomr fT Ps 
[iez | Bamerabeiedanoupuowniz [aes | | ss 
[ima | Rostveensbeiorocivooup Ze | eater | | | 
[ina | Rowse able wreesie usu, OwHZ | ceaopF | | 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

3. These parameters are guaranteed, but not tested. 


Data enable to data output, Hi-Z to 0 C_ = 300pF 


LIMITS 


August 5, 1987 695 


Signetics Military Logic Products Product Specification 


Bus Transceiver 8T26A 


TEST CIRCUITS AND WAVEFORMS 


PULSE 
GENERATOR 


INPUT PULSE: 
tp = ty = Sns (0.3V TO2.7V) 


FREQ. = 5MHz (50% DUTY CYCLE) 
AMP, = 2.6V 


PULSE 
GENERATOR 


INPUT PULSE: 
ty = ty = Sns (0.3V TO 2.7V) 


FREQ. = 5MHz (50% DUTY CYCLE) 
AMP. = 2.6V 


Disable and Enable Time Recelve Enable to Receive Output 
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TEST CIRCUITS AND WAVEFORMS (Continued) 


PULSE 
GENERATOR 


INPUT PULSE: 
ty = ty = Sns (0.3V TO 2.7V) 


FREQ. = 5MHz (50% DUTY CYCLE) 
AMP, = 2.6V 


Disable and Enable Time Data Enable to Data Output 


| VoL 


tom >) 


PULSE : ! 
GENERATOR INPUT PULSE: 


ty = tf = Sns (10% to 90%) 
FREQ, = 5MHz (50% DUTY CYCLE) 
AMP. = 2.6V 


Propagation Delay Dy to Doyt 
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TYPICAL APPLICATION 


BIDIRECTIONAL 
CMOS LOGIC MOS BUS 
OR MOS 


MICROPROCESSOR 


Bidirectional MOS 
CMOS to TTL Interface 


TYPICAL APPLICATION 


_ OTHER 8T266 
OR BUS ORIENTED 
CIRCUITS 


Control lines may be tied together, such that logical "1" transmit, logical “0” receive. 
Logical "0" = active 

Logical "1" = active 

Logical "11" = Hi-Z 

Logical “0° = Hi-Z 


Bidirectional Data Bus 
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TTL BUS OUT 
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FEATURES 
e 12-Bit FIFO address generator 
e Data rate exceeding 8MHz 


e Asynchronous Read/Write 
operations 


e 3-State address outputs 

e User-defined word width 

e Specifically designed for use with 
high-speed bipolar RAMs (adapt- 
able for use with MOS RAMs) 

e TTL input and output 

¢ 16mA Address-drive capability 


USE AND APPLICATION 


e Interface between Independent- 
ly-clocked systems 


e Buffer memories for disk and/or 
tape 


e Data communication concentrators 
¢ CPU/terminal buffering 

e DMA applications 

e CRT terminals 


FUNCTIONAL OPERATION 

The FRC operates in either of two basic 
modes — write into the FIFO buffer 
memory or read from the FIFO buffer 
memory. These two operations are de- 
scribed in subsequent paragraphs and the 
complete sequence is summarized in 
Table 1. Typical Write/Read timing rela- 
tionships, arbitration logic, and chip-en- 
able control are shown in the Timing 
Diagrams. 
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PRODUCT DESCRIPTION 
The Signetics 8X60 FIFO RAM Controller 
(FRC) is an address and status generator 
designed to implement a high-speed/ 
high-capacity First-In/First-Out (FIFO) 
stack utilizing standard off-the-shelf RAMs 
— see Applications on the last page of 
this data sheet. The FRC can control up to 
4096 words of buffer memory; intermedi- 
ate buffer sizes can be selected — refer to 
the memory length table on the next page. 
Built-in arbitration logic handles read/write 
operations on a first-come/first-serve ba- 
sis. 
As shown in Figure 1, the FRC consists of: 
e A 12-bit write address generation 
counter (counter #1) and a 12-bit read 
address generation counter (counter 
#2). 


e A 12-bit up/down status counter 
(counter #3). 


e Twelve 3-State address drivers. 

¢ Control logic. 

The two address counters, #1 and #2, re- 
spectively, are used to generate write and 
read addresses; the outputs of these 
counters are multiplexed to the 3-State ad- 


dress drivers. Counter #3 generates full, 
empty, and half full status. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


28-Pin DIP 8X60/BXA 


600mil-wide 
8X60/B3A 


28-Pin LLCC 


699 


RC) 


PIN CONFIGURATION 


FULL 

HALF FULL 
EMPTY 

LS1 


IDENTIFIER 


FULL 


HALF FULL 


EMPTY 


LS1 


LS2 


FUNCTION 


Supply voltage for internal cir- 
cuits. 


Circuit ground. 


Shift-In request for wirte cycle; 
active-low input. 

Shift-Out request for read cycle; 
active-low input. 

Active-low master reset input. 
Active-low chip enable input. 
Write cycle address valid; acti- 
ve-low output. 

Reao cycle address valid; acti- 
ve-low output. 

Memory full status output; also, 
override input capability. Active 
when high. 

Memory half-full status output; 
active-high. 

Memory empty status output; 
also, override input capability. - 
Active when high. 

Least significant bit (LSB) of the 
memory length select input. 
Most significant bit (MSB) of the 
memory length select input. 
State address outputs; 

Ag = LSB. 

Supply voltage. 
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CONTROL 
Loaic 


COUNTER #3 


(STATUS) 


COUNTER #1 
(WRITE 
ADDRESS 
GENERATION) 


COUNTER #2 
READ 
ADDRESS 
GENERATION) 


8X60 


3-STATE 
ADDRESS 
DRIVERS 


ADDRESS 
MULTIPLEXER 


Figure 1. Functional Block Diagram of FIFO RAM Controller — 


FIFO BUFFER MEMORY — 


WRITE CYCLE 

To perform awrite operation, SO must be High 
andS! mustbe Low. When these conditions ex- 
ist and other control parameters (Table 1) are 
Satisfied, the write address in Counter #1 (Fig- 
ure 1)is output to the address bus via the multi- 
plexer and WRITE output goes Low. (Note. 
Normally, the WRITE output goes Low after 
the address output becomes state — refer to 
WRITE Cycle Timing Diagram. The WRITE 
output may then act as a write or chip enable 
for the RAMs that are used to implement the 
memory. 


When the write cycle is ended (SI is forced 
High), the WRITE output goes High, the ad- 
dress output buffers return to a High- imped- 
ance state. Counter #1 (Write Address Genera: 
tion) and Counter #3 (Status) are both increm- 
ented, and Counter #2 (Read Address Genera- 
tion) remains unchanged. 


FIFO BUFFER MEMORY - READ 
CYCLE 

To perform a read operation, SI must be High 
and 50 must be Low. When these conditions 
existand other control parameters (Table 1) are 
satisfied, the read address contained in Count- 
er #2 (Figure 1) is output to the address bus and 
the READ output goes Low. When the read 
cycle is ended (SO is forced High) the READ 
output goes High, the output buffers return toa 
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MEMORY LENGTH 
LS1 


LS2 HALF LENGTH FULLLENGTH. 


High-impedance state. Counter #2 (Read Ad- 
dress Generation) is incremented. Counter #3 
(Status) is decremented, and Counter #1 (Write 
Address Generation) remains unchanged. ~ 


CONTROL LOGIC 

To prevent the possibility of operational con- 
flicts, ST and SO are treated on a first-come/ 
first-served basis; these two input signals are 
controlled by internal arbitration logic — refer to 
the applicable Timing Diagrams and AC Char- 
acteristics for functional and timing relation- 
ships. lf one cycle is requested while the other 
cycle is in progress, the requested cycle will 
commenceas soon as the current-cycleis com- 
plete (provided other control parameters are 
satisfied). 


As shown in the accompanying diagram, the 
buffer length of the FIFO memory can be hard- 
ware-selected via the Length Select (LS1, LS2) 
Inputs. When less than the maximum length is 
selected, the unused High-order bits of the ad- 
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dress outputs are held in the High-impedance 
state. 


Generation of the status output signals (HALF 
FULL, FULL and EMPTY) is a function of the 
Length Select(LS1, LS2) inputs and the current 
state of Status Counter #3. In general, the sta- 
tus outputs reflect the conditions that follow: 


e HALF FULL — this status output signals 
goes High on the positive-going edge of ST. 
if the MSB of the selected length of Count- 
er #3 becomes a '"1”. The HALF FULL sig- 
nal will go from High-to-Low on the posi- 
tive-going edge of SO when, after the read 
cycle, the selected length of Counter #3 
changes from "100 ... 00” to "011... 11”. 
For example, if the selected memory length 
is 256 words (FULL = 256), then HALF 
FULL = 128 words; hence, on the posi- 
tive-going edge of SO when Counter #3 
reaches a count of 127, the HALF FULL 
output will go from High-to-Low. 
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e FULL — this signal serves both as a status 
output and as an override input. The FULL 
signal goes High on the negative-going 
edge of ST if all bits of Counter #3 for se- 
lected length are equal to 1". The FULL 
output goes from High-to-Low on the nega- 
tive-going edge of SO. 


EMPTY — this signal also serves as a sta- 
tus output and as an override input. On the 
negative-going edge of SO, the EMPTY 
output is driven High if Status Counter #3 
contains a value of “1”; on the positive-go- 
ing edge of SO, the counter is decremented 
to “O". The EMPTY output goes from 
High-to-Low on the negative-going edge of 


Once the FULL signal is High, further Write 
Cycle Requests (SI = low) are ignored; similarly, 
once the EMPTY signal is High, further Read 


Table 1. Summary of Operation 
INPUTS INITIAL 


FULL = L 
FULL =H 
EMPTY =L 
EMPTY =H 


MPTY =H 
ULL=H 


n 


rc 


H 


H 
NOTES: 


CONDITIONS 


Write cycle in progress 
Read cycle in progress 


» 


rite cycle in progress 


Read cycle in progress 


Write cycle in progress! 


Read cycle in progress? 


FULL . L; write cycle 


EMPTY = L; read cycle 


mn 
se\lesle 
24 | 22° 
a 
D 


Cycle requests (SO = low) are ignored. Howev- 
er, to accommodate diversified applications, 
the FULL and EMPTY outputs are open-collec- 
tor with on-chip 4.7K passive pull-up resistors. If 
either the FULL or EMPTY pins are forced Low 
via external control, the corresponding write or 
read cycle may resume (provided external 
FULL or EMPTY input is held Low until the cor- 
responding WRITE or READ output goes Low) 
and the address/status counters will continue 
normal operation* — refer to Table 1. 


The user must force the RESET input Low to ini- 
tialize the chip. (Note. If the RESET signal is 
driven Low during a write or read cycle, the ad- 
dress output may have a short period of uncer- 
tainty before assuming a_ high-impedance 
state.) The following actions occur when RE- 
SET is active: , 


e Allinternal counters are set to “0”. 


RESULTING OUTPUTS 


r 


H 


L 


COMMENTS 
Address Bus et 


Reset all counters to 0. 
Write address from Ctr #1 Shift into FIFO stack (Write Cycle) 


fez ib 
[wiz | Stackempy (eadinnibied) | 
, 


: Increment write address counter #1 and 
Goes to Hi-2 status counter #3 

¢ Increment read address counter #2; 
Coes te ne decrement status counter #3 
Changes to read address Increment write address counter #1 and 
from Ctr #2 status counter #3 
Changes to write address Increment read address counter #2; 
from Ctr #1 decrement status counter #3 


Write address from Ctr #1 Continue write cycle (until ST goes high) 
Read address from Ctr #2 Continue read cycle (until SO goes high) 
le This set of conditions should be avoided 


e All address output lines are forced to the 
high-impedance state. 


e HALF FULL and FULL outputs are forced 
Low. 


e WRITE, READ, and EMPTY outputs are 
forced high. 


When CE is High, the address output lines are 
forced to the high-impedance state, further 
write orread cyclerequests are ignored, andall 
counters remain unchanged. If CE switches 
from Low-to-High during a write or read cycle, 
the cycle in progress is always completed be- 
fore the disabled state is entered. For details of 
these operations, referto the timing information 
shown later in this data sheet. 


* Refer to Note on inside back cover 


Stack full (write inhibited) ; 


1. Write cycle will occur if either SI goes Low before SO goes Low or EMPTY = H when SO goes Low. 


2. Read cycle will occur if either SO goes Low before ST goes Low or FULL = H when SI goes Low. 
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ABSOLUTE MAXIMUM RATINGS 


| Gg 


Off-state output voltage 
Storage temperature range -65 to +150 


PARAMETER 


High level input voltage® ee 
Low level input voltage a ee 


High level output voltage: All outputs ae cones 
except FULL and EMPTY Voc = Min; lo = -2.6mA 
Low level output voltage: Address : 
Bus, WRITE, HEAD ces Mins lo: elev 
Bt : 
) 


TEST CONDITIONS 


; 0.38 
HALF FULL, FULL, and EMPTY Voc = Min; Io. = 8MA 


Diode clamp voltage: All inputs ex- yee 
cept FULL and EMPTY Voc = Min; lik =-18mA 


= MN“ CT 
N“ o n 


High level input current: All inputs 
fs except FULL and EMPTY Voo= Max Vn =2.7¥ 
Vec = Max; Vin = 2.7V; 
| FULL and EMPTY stack FULL or stack EMPTY? 
Low level input current: All inputs ex- _ ap 
ie Sa] cept FULL and EMPTY Voc = Max; Vi_ = 0.4V 


Cc 


Hi-Z output current (LOW); address 
fon | bus (3-State Voc = Max; Vout = 0.5V 
Input leakage current: All inputs ex- ; 
ra cept FULL and EMPTY Vec = Max; Vin = 5.5V 


High level output current: FULL, , : 
EMP ° Veco Min; Vou = Vec (Min) 
Hi-Z output current (HIGH); address 

bus (3-State) Voc = Max; Vout - 2.4V 


és 
o 


Short-circuit output current: address 

bus and HALF FULL Voc = Max; Voy = OV 

Veo = Max: Vou = OV 73 

Vcc = Max; Address -§5°C > 
+25°C > 

+125°C — 


-55°C > 


140 “mA 
1 122 mA 


Supply current from Voc. 


Bus = Hi-Z 


Supply current from Veg 


+25°C > 


95.5 


| 20 | 
Voc = Max; Vi, = 0.4V; 
Stack FULL of Stack EMPTY La 


o —_ —_ 
o% 818 


+125°C > 
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FIFO RAM Controller (FRC) 3 8X60 


AC ELECTRICAL CHARACTERISTICS 4.5V < Vcc < 5.5V, -55°C < Te < +125°C 


SYMBOL PARAMETERS | REFERENCES | TEST CONDITIONS LIMITS UNIT 
| From | To | [Min | Typ | Max | 


Pulse Widths 
rin [Sth _———=S~*~S~dSCi YC CCSCaproacing FI” gO] | me 
Tox 50 high Stack approaching EMPTY4 
Write Cycle Timing 

[address stable delay ‘| St An 


| 
8 
0 
: 


FULL = Low; SO = High 


FULL = Low; 50 = High | 40 | 51 | 77 


—_ 
Y 


Y 


rs 


HALF-FULL status active delay 


Read Cycle Timing 

2 

: 

fAddresslagtine ——S«dtTREAD | oan | SOCSC~SCS 
; ea ee 


ii 


Stack approaching FULL: SO = High 
Stack = EMPTY 


Stack approaching HALF-FULL 4 


m 
= 
5 
2 


o 
x= 
mal 

i 


TLA 
Taw 
Tw 
Twa 
Tut 
TLF 
TLE 
Tow 


Both SI & READ = Low 


NIN 


<_ 

> 
az 
EF 
ie 3] 


G 


4 
is} 
> 
Pe) 


Address output disable 
EMPTY status active delay 
FULL status inactive delay {FULL Stack = FULL 


THFL HALF-FULL status inactive delay cn Stack exactly HALF-FULL 


[Chipenableholgime® [US | TOE | FUllclowSO-righ [1 | 
[chi sable sotupime® | TE | 181 | FuuL=Low:SO-Hign [10 [1 | 
[chi enable delay ime | 10E | IWATE [FULL -Low:ST=Low:SO-Figh [| 69 | 


[Chip enable heldine® | 160 | T8E | ewetvetwSiene Tt pe] 
Sip dato sotup imo? [Tee [80 [ ewer tow Siatign [0 [1 | [1s 
[chip enatle delay ine | “J0E | TREAD] EWPTY «tow SO= Low. ST=vign |_| 64 [108 | ns] 
Tan __ [RESET ecoey RESET [WE [Stee 
if ee ea 
ER {EMPTY Stack = EMPTY; SO = Low; ST = High 


TES: 

1. Vag should be obtained from a regulated 1.5V supply. 

2. Typical limits are: Vcc = 5.0V; Ta = 25°C. 

3. Because of the internal pull-up resistor on the FULL and EMPTY pins, a negative current is required to force the required voltage. 
4. Such that write/read request is inhibited after stack becomes full/empty. 

5. The earliest rising edge of CE such that the WRITE or READ output always occurs. 

6. The latest rising edge of CE such that the WRITE or READ output never occurs. 
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oo 
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FIFO RAM Controller (FRC) , 8X60 


AC TEST CIRCUITS 


APPLICABLE PINS: WRITE (7), a APPLICABLE PINS: 
READ (8), HALF FULL (10) A, (15-20, 22-27) 


TEST POINT Vec OUTPUT SWITCH 
TESTPOINT Veco STATE POSITION 
RL 1K FRoM{ To | st [ sz | 
| Low | | High | High [Closed | Closed 
FROM OUTPUT 


UNDER TEST 


FROM OUTPUT 
UNDER TEST 


In all cases Cy_ includes probe and Jig 


, capacitance. 
APPLICABLE PINS: FULL (8) . All diodes are 1N916, 1N3064, or 


equivalent. 
AND EMPTY (11) . For READ and WRITE outputs R, = 


TESTPOINT Voc 2800; for HALF FULL output, RL = 
2k2. 


RL 


FROM OUTPUT 
UNDER TEST 


AC TEST WAVEFORMS 


OUTPUT 
(Inverted) 


NOTE: Pulse widths and Setup/Hold times are 
measured using the same reference points as 
above waveform, 


Propagation Delay 
(Typical Example) 


-3V 
OUTPUT ENABLE ; OUTPUT ENABLE 
CONTROL (Active CONTROL (Active 
Low Input) Low Input) 


: @ Vou 0.5V 


OUTPUT 1.5V OUTPUT 


i Wess 
VoL +0.5V 


3-State Enable Time to Low Level ‘ 
3-State Enable Time to High Level 
ane e tee ime trom Rowtevel : .and Disable Time from High Level 


NOTE: For all waveforms, Vy = 1.5 
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FIFO RAM Controller (FRC) 8X60 


TIMING DIAGRAMS 


HALF FULL 


Status Output Timing-Write Status Output Timing-Read 


Chip Enable Timing Write * Chip Enable Timing Read! 


NOTE: 
The rising edge of TE should not occur within 10-nanoseconds before or after a falling edge of SI or SO. 
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FIFO RAM Controller (FRC) 8X60 


TIMING DIAGRAMS (Continued) 


FORCED LOW 
—+— BYUSER 


ADDRESS 


Full Override Timing 


i. nt aa 


RESET 


cue ae 


WRITE 


FORCED LOW 
—t— BYUSER 


Empty Override Timing Reset Timing 


High4mpedance state 


Y Changing data 
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FIFO RAM Controller (FRC) 8X60 


APPLICATIONS 


560145%) 
osW 


REQUEST 

TOWRITE DATA 

INTO FIFO BUFFER 

REQUEST 

TO READ DATA 

FROM FIFO BUFFER 
BUFFER LENGTH 
SELECTION 


ACKNOWLEDX 
D READ CYCLE 
ACKNOWLEDGE 


BUFFER HALF 
FULL STATUS 


BUFFER FULL 
STATUS 


ENABLE FIFO 
CONTROLLER 


CONTROLLER 


RESET FIFO 
BUFFER EMPTY 
COUNTERS STATUS 


Implementation of a FIFO Buffer Using the 8X60 and High-Speed RAM 


DELAY TO 

rae + aca 
LD TIM 

Ore AFTER THE 


FALLING EDGE 
REQUEST OF WE 


ADDRESS 


DELAY TO 8X60 
EXTEND ADDRESS FIFO RAM 


SETUP TIME We ADDRESS 
BEFORE THE CONTROLLER 


FALLING EDGE 
OF WE 


WRITE CYCLE 
REQUEST 


tsp 


EXTENDED ADDRESS 


EXTENDED ADDRESS 
SETUP TIME 


HOLD TIME 


Using 8X60 With High-Density MOS RAMs 
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Military Products 


82S09 
82S16 
828212 
82S212-40 
54F189A 
54S189 
8X350 
8X350-40 


Section 5 
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Signefics 


Military Bipolar Memory Products 


DESCRIPTION 
The organization of this device allows byte 
storage of data, including parity. Where 


parity is not monitored, the ninthbit canbe . 


used as a tag or status indicator for each 
word stored. Ideal for scratch pad, push 
down stacks, buffer memories, and other 
internal memory applications in which 
cost and performance requirements dic- 
tate a wide data path in favor of word 
depth. 


The 82S09 features Open collector out- 
puts, chip enable input, anda very low cur- 
rent PNP input structure to enhance 
memory expansion. 


ABSOLUTE MAXIMUM RATINGS 
SYMBOL 

Supply voltage 

Input voltage 

Output voltage High 

Operating temperature range” 


Voc 


Storage temperature range 
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82509 


Product Specification 


FEATURES 
e@ Address access time: 80ns max 


® Write cycle time: 80ns max 
® Input loading: -150,.A max 
© On-chip address decoding 
® Schottky clamped 

© Fully TTL compatible 


@ Output is Non-Blanked during Write 


© One chip enable input 
© Outputs: Open collector 


PARAMETER 


BLOCK DIAGRAM 


Ag O 


AD- 
ayo DRESS 
A2 © BUFFER 


A3 O 


1:16 
DECODER 


peeceeeeds 


BUFFER ley WRITE AMPL 


INPUT 


711 


16 x 36 
MATRIX 
32 
1 
1 


576-Bit TTL Bipolar RAM (64 x 9) 


APPLICATIONS 
e Buffer memory 


® Control register 
e FIFO memory 

¢ Push down stack 
© Scratch pad 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


28-pin Ceramic 82S09/BXA 


Dual-In-Line 600mil-wide 


28-pin Ceramic Flat Pack | 82S09/BYA 


TPUT BUFFER 


OU 


u 


853-0274 F08922 


Signetics Military Bipolar Memory Products Product Specification 


576-Bit TTL Bipolar RAM (64 x 9) : 82S09 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C’, 4.75V < Voc < 5.25V 


SYMBOL PARAMETER TEST CONDITION LIMITS Ni: 
| Min | typ | Max_| 


Input voltage" 


Voc = 4.75V, |; =-18mA 
Output voltage!’ 


Voc = 5.25V 
Ie Low V; = 0.45V 
hy High = 5, 


Output current 


Voc = 5.25V 
leuk Leakage* Vo = 5.5V 


Supply currentS 


ea CRE ONG OT 


Capacitance® 


Stored Data 
1 


0 
Disabled meee 1 


X = Don't care 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C’, 4.75V < Voc <5.25V 


SYMBOL PARAMETER TO : LIMITS UNIT 
| | Min | Typ | Max | 

tan Address access time 80 

tce Chip Enable access time 50 

tcp Disable time Output Chip Enable 50 

twa Valid disable time Output Write Enable 80 
steamer a 
mer vem [oe |e | | & 
iar wees [|e] | | oe 


[twe | WriteEnablepulsewiath® TE ts 

NOTES: 

. All voltage values are with respect to network ground. 

. Test each input one ata time. 

. Measured with the logic low stored. Output sink current is applied through a resistor to Vcc. 

. Measured with Vj, applied to CE. 

. lec is measured with the write enable and chip enable input grounded, all other inputs at 4.5V, and the outputs open. 

. Minimum required to guarantee a Write into the slowest bit. 

. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute 
warm-up. 

. Guaranteed, but not tested. 
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576-Bit TTL Bipolar RAM (64 x 9) | 82S09 


TEST LOAD CIRCUIT VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


{TLH(tr) 


{THL(th 


POSITIVE 
PULSE 


0.3V 


PULSE 
GENERATOR 
LL 


INCLUDING 


PULSE = SCOPE 
GENERATOR [~~ , AND JIG) 
nu 


NOTES: . 
All resistor values are typical and in ohms. 


Ry = 600Q, Ro = 9002, Cy = 50pf 


May 13, 1987 713 


Signetics Military Bipolar Memory Products Product Specification 


576-Bit TTL Bipolar RAM (64 x 9) | | 82509 


TIMING DIAGRAMS Se MEMORY TIMING DEFINITIONS 


SYMBOL PARAMETER 


Delay between beginning of 
Chip Enable low (with Address 
valid) and when Data Output 

becomes valid. 


ADDRESS 


“0” STORED 


15V. “4” STORED 
Delay between beginning of 
valid Address (with Chip En- 

able low) and when Data Out- 
put becomes valid. 


Read Cycle 


Required delay between be- 
ginning of valid Chip Enable 
and beginning of Write Enable 
pulse. 


Required delay between end 
of Write Enable pulse and end 
of valid input Data. 


Width of Write Enable pulse. 


Address Access Time twsa Required delay between be- 
Chip Enable/Disable Times ginning of valid Address and 
beginning of Write Enable 
pulse. 
twsp Required delay between be- © 
ginning of valid Data input and 
end of Write Enable pulse. 


Delay between beginning of 
Write Enable pulse and when 
Data Output goes high 


two 
(blanks). 

twHc Required delay between end 
of Write Enable pulse and end 
of Chip Enable. 

twHa Required delay between end 
of Write Enable pulse and end 
of valid Address. 

an Delay between end of Write 


Enable pulse and when Data 
Output becomes valid. (As- 
suming address still valid.) 


Delay between beginning of 
Write Enable pulse and when 
data output reflects comple- 

ment of data input. 


Write Cycle 
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DESCRIPTION 

The 82S16 is a Read/Write memory array 
which features 3-State outputs for 
optimization of word expansion in bused 
organizations. Memory expansion is 
further enhanced by full on-chip address 
decoding, 3 chip enable inputs and PNP 
input transistors which reduce input 
loading. 


During Write operation the logical state of 
the output follows the complement of the 
data input being written. This feature 
allows. faster execution of Write/Read 
cycles, enhancing the performance of 
systems utilizing indirect addressing 
modes, and/or requiring immediate 
verification following a Write cycle. 


The 82516 has fast Read access and 
Write cycle times, and thus is ideally suited 


ABSOLUTE MAXIMUM RATINGS 


82516 


256-Bit TTL Bipolar RAM 


Product Specification 


in high-speed memory applications such 
as cache, buffers, scratch pads, writable 
control stores, etc. 


FEATURES 
e Address access time: 70ns max 


e Write cycle time: 70ns max 
e Input loading: -250mA max 


e Output follows complement of data 
input during Write 


e Three chip enable inputs 

e On-chip address decoding 
e Output: 3-State 

e Schottky clamped 

e TTL compatible 


PARAMETER 


Voc Supply voltage 
Input voltage 
Output voltage High 
Operating temperature range 
Storage temperature range 
PIN CONFIGURATION BLOCK DIAGRAM 


May 13, 1987 


APPLICATIONS 
¢ Buffer memory 


e Writable control store 
e Memory mapping 

e Push down stack 

e Scratch pad 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


16-pin Ceramic 82S16/BEA 


Dual-In-Line 300mil-wide 


Ceramic Fiat Pack 82S16/BFA 


fe ee 
er a 
ee ae 


WRITE AMPLIFIERS 


1:16 
(X) 
DECODER 


715 


DATA 
Y | anput 


BUFFER 
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256-Bit TTL Bipolar RAM (256 x1) | 2816 


DC ELECTRICAL CHARACTERISTICS -55°C « Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS 


Input voltage? 


Vin 

Vit 

Vik Voc = 4.75V, |; = -18mA 
Output voltage? ~ 


Vec = 4.75V 
Vou High low =-3.2mMA 
Voi Low5 lo. = 16mMA 


Input current® 
Voc = 5.25V 
V, = 5.5V 
V, = 0.45V 
Output current 


— Vo = 5.5V 
Hi-Z State® Vo = 0.45V 
Short circuit? Voc = 5.25V, Vo = OV 
Supply current? 


pio Pec eszev Tc t20 Pm 


Capacitance’? 


TRUTH TABLE 


Read Stored Data 


Write “0” 1 

Write “1” ; : 0 

Disabled Hi-Z 
*“0" = All CE inputs Low: “1" = One or more TE inputs High. X = Don't care. 
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Product Specification 


256-Bit TTL Bipolar RAM (256 x 1) 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.75V < Voc <5.25V 


. All typical values are at Voc = 5V, Ta = 25°C. 


ce 
a 


Setup time 
Hold time 


Write enable 


. All voltage values are with respect to network ground terminal. 
. Test each input one ata time. 
. Measured with a logic low stored and Vi, applied to CTE1, CE2, and TES. 

. Measured with a logic high stored. Output sink current is supplied through a resistor to Voc. 


. Duration of the short-circuit should not exceed 1 second. 
. loc is measured with the Write enable and memory enable inputs grounded, all other inputs at 4.0V and the output open. 
Minimum required to guarantee a Write into the slowest bit. 


1 
2 
3 
4 
5 
6. Measured with Vy applied to CE1, CE2, and TE3 
7 
8 
9. 
1 


0. Guaranteed, but not tested. 


TIMING DIAGRAMS 


Chip Enable 


ADDRESS 


“o" STORED 


1.5V “1” STORED 


“1” LEVEL 
“oO” LEVEL 


Read Cycle 


MEMORY TIMING DEFINITIONS 


Tce 


Teo 


Taa 


Delay between beginning of chip en- 
able low (with address valid) and 
when data output becomes valid. 
Delay between when chip enable be- 
comes high and data output is in off 
state. 

Delay between beginning of valid ad- 
dress (with chip enable low) and when 
data output becomes valid. 


May 13, 1987 


0.5V 
Chip Disable 


Twsc 


TwHp 


Twe 
Twsa 


Required delay between beginning of 
valid chip enable and beginning of 
Write enable pulse. 

Required delay between end of Write 
enable pulse and of valid input data. 
Width of Write enable pulse. 
Required delay between beginning of 
valid address and beginning of Write 
enable pulse. 


717 


82516 


NOTE: All AC parameters are measured at 1.5V unless otherwise specified. 


Write Cycle 


Twsp 


Two 


Twue 


TWHA 


Required delay between beginning of 
valid data input and end of Write en- 
able pulse. 

Delay between beginning of Write en- 
able pulse and when data output re- 
flects complement of data input. 
Required delay between end of Write 
enable pulse and end of chip enable. 
Required delay between end of Write 
enable pulse and end of valid 
address. 
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256-Bit TTL Bipolar RAM (256 x 1) 82S16 


TEST LOAD CIRCUIT VOLTAGE WAVEFORMS 


TTHL(th TLH(tr) 


‘TLH(tr) THU 


POSITIVE 
PULSE 


0.3V 
tw 


Input Pulse Definition 


CL 


CAPACITANCE INPUT PULSE CHARACTERISTICS 
INCLUDING 

sour"? || [Ww [Repro [Putcownath[ tan | _tm_| 

Ry = 2702, Ro = 600Q, C, = S0pt | sv | | sons | sons 
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DESCRIPTION 

The organization of the 82S212-40 allows 
byte wide storage of data, including parity. 
Where parity is not required, the ninth bit 
can be used a a tag for each word stored. 
The 82S212-40 is ideal for scratch pads, 
push down stacks, buffer memories, and 
other internal memory applications in 
which space and performance require- 
ments dictate a wide data path in favor of 
word depth. 


Data inputs and outputs are common 
(common I/O) with separate output dis- 
able (OD) line that allows ease of Read/ 
Write operations using a common bus. 


-55°C operation can be guaranteed after 
a 60 second warmup. 


BLOCK DIAGRAM - 


March 23, 1988 


Product Specification 


FEATURES 
e Address access time: 70ns max 


© Schottky clamped TTL 
@ One chip enable input 


® Common I/O 
- Inputs: PNP Buffered 
- Outputs: 3-State 


APPLICATIONS 
© Cache memory 


© Buffer storage 
®@ Writable control store 


ORDERING INFORMATION 


DESCRIPTION =| ORDER CODE 


22-pin Ceramic 82S212/ 
Dual-In-Line 400mil-wide BWA-40 


82S212/BWA 


22-pin Ceramic 
Dual-in-Line 400mil-wide 


MEMORY CELL MATRIX 
32 x 72 = 2304 


1 OF 8(x9) 


Do Dy Do Dg Dg Ds Dg D7 Dg 


719 


8252 12/8252 12-40 
2304-Bit TTL Bipolar RAM (256 x 9) 


PIN CONFIGURATION 


TYPICAL I/O STRUCTURE 


DISABLE 
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2304-Bit TTL Bipolar RAM (256x9) 82S212/82S212-40 


ABSOLUTE MAXIMUM RATINGS 


Off-State Output voltage 
Storage temperature range ; -65 to +150 


RECOMMENDED OPERATING CONDITIONS?2 


SYMBOL PARAMETER LIMITS 


| Min | Nom | 
| Supplyvoltaga | 5 
| High-levelinputvoltage tT 
| Lowlevelinputvotage 
[Inputclampourent 
igh- as ea 
= a 

ee 


High-level Output current 
Low-level Output current 


Operating free-air temperature range 


[Veco | 5.25 | 
Vec 

ed) 
lk | -8 | 
Flow ee 
eee | 


DC ELECTRICAL CHARACTERISTICS -40°C < Ta < +125°C, 4.75V < Voc <5.25V! 


SYMBOL PARAMETER TEST CONDITIONS 


UNIT 
| Min | Typ? | Max _| 
Output voltage? 
Vou High Voc = Min, low = Max V 
VoL Low Voc = Min, lo. = Max V 


Ii. Low 
ly High 
Output current 


Voc = Max 
loz Hi-Z State CE = High, or OD = High, Vo = 5.5V 


CE = High, or OD = High, Vo = 0.5V 
los Short circuit* 5 Vcc = Min, CE = OD = Low, Vo = OV 
Supply current 


plo Poca E895 200 Tima 


Capacitance® 


Cin 
Court 


pF 
pF 
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2304-Bit TTL Bipolar RAM (256 x 9) | 82S212/82S212-40 


AC ELECTRICAL CHARACTERISTICS -40°C < Ta < +125°C, 4.75V < Veco <5.25V! 


SYMBOL PARAMETER! 


toe Output Enable time Output OD 
toe Output Enable time Output Chip enable 
top Output Disable time Output _OD 
tcp Output Disable time Output Chip enable 
twsc Setup time Write Chip enable 
twHc Hold time Chip enable Write 
twsp Setup time Write 
twHp Hold time Data DataWrite 
twsa Setup time Write Address 
Hold time Address Write 
Setup time (from disabled state) Chip enable OD 
Hold time OD Chip enable 
NOTES: 


1. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute 
warmup. 

. All voltages are with respect to network ground terminal. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. Measured on one pin at a time. 

. Duration of log test should not exceed one second. 

. Guaranteed but not tested. 


Oomnnwn 


TRUTH TABLE 


Dy IN/OUT 


Disable output Hi-Z 


Disable R/W Hi-Z 
Write Data in 
Read Data out 


X = Don't care 


TEST LOAD CIRCUIT 


{TLH(tr) 


{THL(th 


Input Pulse Definition 


INPUT PULSE CHARACTERISTICS 


PULSE 
GENERATOR ; : c 
LZ L 


CAPACITANCE 
INCLUDING 


PULSE = Scope 
GENERATOR AND JIG 
i 


rs ee 


NOTES: 
Ry = 470Q, Ro = 1kQ, Cy = S0pf 
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2304-Bit TTL Bipolar RAM (256 x 9) 82$212/82S212-40 


TIMING DIAGRAMS 
top 


——" 


VALID DATA OUT 


NOTE: Assumes ta from address to valid data W = High. 
Enable/Disable 


Read Mode 


Whee 
Hi-Z 0.5V Hi-Z 
VAUD DATA IN 


= 
tHD 
1.5V 


tozG 


Write Mode 
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FEATURES 
@ Address access time: 9ns Max 


© Power dissipation: 4.3mW/bit typ 
@ Schottky clamped TTL 

® One chip enable 

@ Inverting outputs 


evo 
— Inputs: PNP Buffered 
— Outputs: 3-State 


D4F 189A 


(3-State) 


Objective Specification 


APPLICATIONS 
® Scratch pad memory 


© Buffer memory 
© Push down stacks 


© Control store 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| 54F (U.L) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


Data inputs 


Address inputs 


64-Bit TTL Bipolar RAM, Inverting 


DESCRIPTION 

The 54F189A is a high speed, 64-Bit RAM 
organized as a 16-word by 4-bit array. Ad- 
dress inputs are buffered to minimize 
loading and are fully decoded on-chip. 
The outputs are in High impedance state 
whenever the Chip Enable (CE) is High. 
The outputs are active only in the READ 
mode (WE = High) and the output data is 
the complement of the stored data. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-Pin Ceramic DIP 54F 189A/BEA 


1.0/1.0 201A/0.6mA 


Chip Enable input (active Low) 20nA/1.2mA 


Write Enable input (active Low) 


1.0/1.0 20pnA/0.6mA 
1.0/2.0 20nA/1.2mA 


150/40 3.0mA/24mA 


NOTE: One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state. 


PIN CONFIGURATION 


February 1990 


LOGIC SYMBOL 


723 


Ag Do Dy Dz D3 
Ay 
A2 


A3 
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64-Bit TTL Bipolar RAM (16x4) 54F189A 


LOGIC DIAGRAM 


Op Dy D2 Og 


BUFFERS 


ADDRESS ADDRESS 16-WORD x 4-BIT 


MEMORY CELL 
DECODER DECODER ARRAY 


OUTPUT 
BUFFERS 


Voc = Pin 16 
GND = Pin8 


FUNCTION TABLE 


INPUTS 


OUTPUT OPERATING MODE — 


| we | DC 
a a 
eaiies aie 


L High impedance 
High impedance Disable input 


High voltage level 
Low voltage level! 


H 
L 
Xx Don't care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Finputcuentrange———SSSSCSC~C~CSC~‘“~S*~‘“~*~S*~*~*~S~S*~sYCTSCSC ws *dY | 
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64-Bit TTL Bipolar RAM (16x4) 7 54F189A 


RECOMMENDED OPERATING CONDITIONS 


| 


Low-level output current 


Operating free-air temperature range 


SYMBOL PARAMETER TEST CONDITIONS" 
Vou High-level output voltage ae = ea , ne ai hes 


Voc = Min, Vit = Max, 
Vin = Min, Io, = Max 


Off-state output current Low-level 
voltage applied 


SYMBOL PARAMETER 
Ta = +25°C Ta = 55°C to +125°C 
Veo = +5.0V Voc = +5.0V + 10% 
C, =50pF,R,=5002 | C,=50pF,R, = 5000 


seca. eee lass 
eo | sweme | 25 | 8 | 
[EE [ossomerzicn, | wawoms | $$ | 38 | 28 
} Ez [Pesoosotme [feeds | wots | 38 | 28 
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64-Bit TTL Bipolar RAM (16x4) | 54F189A 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER TEST CONDITION 
Ta = +25°C 
Vec = +5.0V 
C, = 50pF, Ry, = 5002 


ut) [Awe erie | hs) 
ay fae Biswas Ea 


t5(H) Setup time 75 
t,(L) D, to WE Waveform 4 ee 
t,(H) Hold time 

Setup time 
ts(L) CE (falling edge) to WE (falling edge) 


L Hold time 
th(L) WE (falling edge) toTE (rising edge) 


NOTES: 

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech- 
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a 
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence 
of parameter tests, log tests should be performed last. 
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_64-Bit TTL Bipolar RAM (16x4) 7 54F189A 


AC WAVEFORMS 


Waveform 1. Read Cycle, Address Access Time 


Waveform 2. Read Cycle, Chip Enable Access Time 


Waveform 3. Read Cycle, Chip Disable Time 


ec 


t,(H or L) ,(H or L) 


<r e Anema 


th(H or L) 


t,(H or L) 


Waveform 4. Write Cycle 


NOTE: For all waveforms Viy = 1.5V 
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64-Bit TTL Bipolar RAM (16x4) ss B4F189A 


TEST CIRCUITS AND WAVEFORMS 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


tw 


Test Circult for 3-State Outputs and VM =1.5V 
Open Collector Outputs Input Pulse Definitions 


sar [tie | sone | case | cam | 


SWITCH POSITION 


teiz, 
teze 
All other 


DEFINITIONS: 

Ri = Load Resistor; see AC Characteristics for value. 

C, = Load capacitance includes jig and probe capacitance; see AC Characteristics for value. 
Rr = Termination resistance should be equal to Zour of pulse generators. 


Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table. 
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Bipolar Memory Products Product Specification 
DESCRIPTION ¢ Output options: PIN CONFIGURATION 


This family of Read/Write Random Access 54S189: 3-State 
Memories is ideal for use in scratch pad 

and high-speed buffer memory applica- ° Schottky clamped 
tions. ¢ TTL compatible 
These products are fully decoded memory 

arrays with separate input and output AppLICATIONS 
lines. They feature PNP inputs and 1 chip Ss bed 

enable lineforeaseof memory expansion. ° Scratch pad memory 


During Write, the outputs of each product ° Buffer memory 


assume the logic state defined inthe truth e Push down stacks 


table. e Control store 


FEATURES 

e Output access time: 50ns max 
e Input loading: -150,.A max 

e On-chip address decoding 

© One chip enable Input 


ORDERING INFORMATION - 


DESCRIPTION ORDER CODE 


16-Pin Ceramic 
Dual-In-Line 300mil-wide | 54S189/BEA 


16-Pin Ceramic FlatPack 


BLOCK DIAGRAM 


ADDRESS 
DECODING 


DATA IN AND OUT 
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64-Bit TTL Bipolar RAM (16 x 4) 548189 


ABSOLUTE MAXIMUM RATINGS 


| 
Vi 
Vo 
Ta 


ies (Wali Ne 
vo | Ouputvotago nigh ——SSOSCSCSC—S—C—SCSCSCSCSSiSs | 
T__| Operating tomporawrorange——SSCSCSCSC~“‘“~S*~‘~*~*~*~iCSC HO C«dC eid 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.75V < Voc <5.25V 


SYMBOL PARAMETER TEST CONDITIONS® LIMITS UNIT 
| Min | Typ? | Max _| 


Input voltage ! 


Vit 0.80 V 
Vin Vo 
Vik I) = -18mA, Voc = 4.5V -1.5 V 


Output voltage" 


ee eee el 
Vo. Low2:3 lo = 16mA, Voc = 4.75V Vv 
Vou High lo = -2mA 2.4 Vv 

Voc = 5.25V 
Ii Low Vy, =0.45V pA 
Iq High V, = 5.5V pA 
Output current® 


lox Leakage CE = High, Vo = 5.5V, Voc = 5.25V 100 pA 
los Short curcuit CE = Low, Vo = OV -30 -100 mA 
loz Hi-Z 2.4>Vo2=0.4V +50 pA 


Supply current® 


fio PT eeesesv Tt Tk 


Capacitance® 
Voc = 5.0V 
Cin Vi = 2.0V 
Cout Vo = 2.0V, CE = High 
TRUTH TABLE 


Pwo SC*dSCiECdCOWE CC 


ee oe ee ee ed 
pWiteom 
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64-Bit TTL Bipolar RAM (16 x 4) 54S189 


AC ELECTRICAL CHARACTERISTICS -55°c s Tas +125°C, 4.75V s Voc $5.25V 


taa Address access time 
tcE eal enable access time 
cr 


LIMITS UNIT 
Typ | Mes 


Write recovery time 

— Setup time | 

twsp Setup time Write 

twHp Hold time enable 

twsc Setup time Write 

a Hold time enable 

Write enable pulse width* Lemme ft 

[ue ——_| 


1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
2. Output sink current is supplied through a resistor to Vcc. 

3. All sense outputs in Low state. 

4. To guarantee a Write into the slowest bit. 

5. Positive current is defined as into the terminal referenced. 

6. Positive logic definition: High = +5.0V, Low = GND. 

7. test each input one ata time. 

8. Guaranteed, but not tested. 


TEST CIRCUIT AND WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


PULSE 
GENERATOR TTHL(tf) TLH(tr) 


{TLH(tr) THLth 


tw 


PULSE 
GENERATOR Input Pulse Definitions 


PULSE = ee 
INCLUDES SCOPE INPUT PULSE CHARACTERISTICS 


AND JIG 


Ry = 2702, Ro = 6009, C, = S0pF 
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64-Bit TTL Bipolar RAM (16 x 4) 54S189 


TIMING DIAGRAMS 
Read Cycle Write Cycle 


“O" STORED 


is) 
v 
1.5V . “4” STORED ' ADDRESS 1.5V 


Twsp 


NOTE: 
All circuit delays are measured at the 1.5V level of the inputs and outputs unless otherwise specified. 


Chip Disable 
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DESCRIPTION 

The 8X350 bipolar RAM is designed prin- 
cipally as a working storage element in an 
8X305 based system. Internal circuitry is 
provided for direct use in 8X305 applica- 
tions. When used with the 8X305, the 
RAM address and data busses are tied to- 
gether and connected to the IV bus of the 
system. 


The data inputs and outputs share acom- 
mon I/O bus with 3-State outputs. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


22-pin Ceramic DIP 
400mil-wide 8X350/BWA 


BLOCK DIAGRAM 


August 4, 1989 


8X350 


Product Specification 


FEATURES 
¢ On-chip address latches 


e Schottky clamped 
e One master enable input 


e Directly interfaces with the 8X305 
bipolar microprocessor with no 
external logic 


e May be used on left or right bank 


e Common 1/0: 
- Inputs: PNP buffered 
- Outputs: 3-State 


APPLICATIONS 
e 8X305 working storage 


MEMORY CELL MATRIX 
32 x 64 = 2048 


COLUMN SELECT 


READ/WRITE CIRCUIT 


OUTPUT BUFFERS 


Do Dy D2 Dz Dg Ds Dg D7 


733 


2K-Bit TTL Bipolar RAM (256 x 8) 


PIN CONFIGURATION 


DISABLE 
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2K-Bit TTL Bipolar RAM (256 x 8) e | 8X350 


ABSOLUTE MAXIMUM RATINGS 


person [SSP ARAWETER—SSSSCS~*~*~dtCS*~CSR TING C*d 
A OS 
Vo Output voltage Off-state +5.5 Voc 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.75V < Voc $5.25V2 


SYMBOL PARAMETER TEST CONDITIONS! 


Input voltage. 

Vit 

Vi 

Vik Voc = 4.75V, |) =-18mA 
Output voltage 

Voc = 4.75V 
Vot Low* lo. = 9.6mA 
Vou High®> low =-2mA 


Vec = 5.25V 
Ie Low V, = 0.45V 
li High - Vy=5.5V 


Output current 
Voc = 5.25V 
Hi-Z state ME = High, Vo = 5.5V 
ME = High, Vo = 0.5V 
Short circuit? 6. 13 SC = WC, ME = Low 
Voc = 5.25V, Vo = OV, High stored 


Supply current? 


plo PT esesv 00 mw 


Capacitance’? 


ME = High, Vcc = 5.0V 
Cin V, = 2.0V 
Cout Vo = 2.0V 
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2K-Bit TTL Bipolar RAM (256 x 8) 8X350 


TRUTH TABLE 


Hold address 1 
Disable data out 


Input new address 


Hold address 
Disable data out 


Hold address 
Write data 


Hold address 
Disable data out 


Hold address 
Read data 


Undefined state'2 


Hold address'2 
Disable data out 


BUSSED DATA/ 
ADDRESS LINES 


Hi-Z data out 


C= p= ps 
X X X 


Address Hi-Z 


Hi-Z data out 


Data in 


Hi-Z data out 


Data out 


Hi-Z data out 


X = Don't care 


AC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.75V < Vog $< 5.25V2 


SYMBOL PARAMETER 
Output enable time Data out 
Output enable time Data out 
Output disable time Data out 
Output disable time Data out 
| tw ___|_ Master clock pulse width® es 


tsa Setup time MCLK- Address 
tHa Hold time Address MCLK- 


tsp Setup time MCLK- 
tub Hold time Data in 
ts3 Setup time MCLK- 
tua Hold time ME. 
ts1 Setup time MCLK- 
tue Hold time WE- 


tse Setup time WE- 
ty Hold time Sc- 
tH Hold time WC- 
NOTES: 
1. All voltage values are with respect to network ground terminal. 
2. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute 
warm-up. 
3. Test each pin one at a time. 
4. Measured with a logic Low stored. Output sink current is supplied through a resistor to Vcc. 
5. Measured with a logic High stored. 
6. Duration of the short circuit should not exceed 1 second. : ; 
7. loc is measured with the Write enable and Memory enable inputs grounded, all other inputs > 4.0V and the output open. 
8. Minimum required to guarantee a Write into the slowest bit. 
9. Applied to the 8X305 based system with the data and address pins tied to the iV Bus. 


10.SC + ME = 1 to avoid bus conflict. 

11. WC + ME = 1 to avoid bus conflict. 

12. The SC and WC outputs from the 8X305 are never at 1 simultaneously. 
13. Guaranteed, but not tested. 
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2K-Bit TTL Bipolar RAM (256 x 8) 8X350 


TIMING DIAGRAM MEMORY TIMING DEFINITIONS 


Required delay between beginning 
of Master Enable Low and falling 
edge of Master Clock: 


Required delay between beginning 
WE! 12 of valid address and falling edge of 
Master Clock. 

Delay between beginning of Select 
Command Low and beginning of 
VoL valid data output on the IV Bus. 


+3.0V 


tsa tHA 
: Hi-Z YOH 
Dg -D7 1.5¥ ¥f ADDRESS VALID Civ YY) sv DATA OUT 
tH tey to1 


Delay between when Master En- 
able becomes Low and beginning 
of valid data output on the !V Bus. 


sc10, 12 1.5 1.5V 

ov 
WC = 010 12 

ov Required delay between falling 
edge of Master Clock and end of 


valid Address. 


Transparent Address Read Cycle 


Delay between when Select Com- 
mand becomes High and end of 
valid data output on the IV Bus. 


Delay between when Master En- 
able becomes High and end of val- 
id data output on the IV Bus. 


Required delay between falling 
edge of Master Clock and when 
Select Command becomes Low. 


: tE2 
LLL Lo ELL LR A} 
ts2 


we't, 12 


Required delay between falling 
edge of Master Clock and when 
Master Enable becomes Low. 


Required delay between when Se- 
lect Command or Write Command 
becomes Low and when Master 
Enable becomes Low. 


Sc = 010 12 


Latched Address Read Cycle . 


Required delay between beginning 
of valid data input on the IV Bus 
and falling edge of Master Clock. 


Required delay between when 
Master Enable becomes Low and 
falling edge of Master Clock. 


tuo Required delay between beginning 
of valid data input on the IV Bus. : 
tus Required delay between falling 


edge of Master Clock and when 
Master Enable becomes High. 


ov 


| i 3 o 
V4442 DON'T CARE DATA IN VALID 
L. 


VoL 


H4 
+3.0V 
welt, 12 "1 1.5V 
ov 


Sc = 010, 12 


ov tua Required delay between falling 


edge of Master Clock and when » 


Latched Address Write Cycle Write Command becomes Low. 
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2K-Bit TTL Bipolar RAM (256 x 8) | 8X350 


TYPICAL 8X350 APPLICATION 


SIGNETICS 
512x8 
PROM 


8X350 


MICROCONTROLLER cians! UCO-UD7 


SIGNETICS : :, 
$12x8 
PROM 8X37X 
voport K—_—___ 
WE 
8X37X 
VO PORT 
WE 


TEST LOAD CIRCUIT VOLTAGE WAVEFORMS 


z 
fe) 
Ee 
Oo 
Ww 
z 
z 
[e) 
rs) 
ine 
WwW 
(77) 
—) 


| 


rE 


27V 


NEGATIVE 
PULSE 


THL(th 


TLH(tr) 


POSITIVE 
PULSE 


0.3V 
PULSE. |. 
GENERATOR | \, 
PULSE iL 
GENERATOR |~*s, = 
Lt) —pse (CAPACITANCE 
GENERATOR | ~* INCLUDING 
L SCOPE 


AND JIG) 


NOTE: Ry = 4700, Ro = 1k, CL = 50pf 
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DESCRIPTION 

The 8X350-40 bipolar RAM is designed 
principally as a working storage elementin 
an 8X305 based system. Internal circuitry 
is provided for direct use in 8X305 applica- 
tions. When used with the 8X305, the 
RAM address and data busses are tied to- 
gether and connected to the IV bus of the 
system. 


The data inputs and outputs share a com- 
mon W/O bus with 3-State outputs. 


-55°C operation can be guaranteed aftera 
60 second warmup. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


22-pin Ceramic DIP 
400mil-wide 8X350/BWA-40 


BLOCK DIAGRAM 
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8X350-40 
2K-Bit TTL Bipolar RAM (256 x8) 


Product Specification 


FEATURES PIN CONFIGURATION 
On-chip address latches 
e Schottky clamped 

e One master enable Input 


e Directly interfaces with the 8X305 
bipolar microprocessor with no 
external logic 


e May be used on left or right bank 


e Common 1/0: 
- Inputs: PNP buffered 
- Outputs: 3-State 


APPLICATIONS 
© 8X305 working storage 


DISABLE 


MEMORY CELL MATRIX 
32x 


COLUMN SELECT 


READMWRITE CIRCUIT 


OUTPUT BUFFERS 


Do Dy D2 Dg Dg Ds Dg D7 
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2K-Bit TTL Bipolar RAM (256 x 8) 8X350-40 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL PARAMETER RATING UNIT 


Voc 
Voc 
Output voltage High +55 Voc 
Vo Output voltage Off-state +5.5 Voc 
Ta Operating temperature range -40 to +125 °C 
Tste Storage temperature range -65 to +150 °C 
DC ELECTRICAL CHARACTERISTICS -40°c < Ta < +125°C, 4.75V< Veg $< 5.25V2 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Min | Typ | Max | 


Input voltage 


Vit V 
Vi i V 
Vik Veco = 4.75V, lin =-18MA Vv 


Output voltage 


in Low 


Voc = 4.75V 
VoL Low4 lo, = 9.6mMA V 
Vou High® lon = -2mA 2.4 Vv 
-150 pA 
My High 50 pA 
Output current 


Vec = 5.25V 
Hi-Z state ME = High, Vo = 5.5V 60 pA 
ME = High, Vo = 0.5V -100 pA 
Short circuit3: § 13 SC = WC, ME = Low 
Voc = 5.25V, Vo = OV, High stored -15 -85 mA 


Supply current’ 


a, OO ee? RO  < 


Capacitance’? 
10 pF 
13 pF 


ME = High, Vcc = 5.0V 
V, = 2.0V 
Vo = 2.0V 


Cin 
Cout 
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2K-Bit TTL Bipolar RAM (256 x 8) : 8X350-40 


TRUTH TABLE 


Hold address 1 
Disable data out 


Input new address 


Hold address 
Disable data out 


Hold address 
Write data 


Hold address 
Disable data out 


Hold address 
Read data 


Undefined state'2 


Hold address!2 
Disable data out 


BUSSED DATA/ 
ADDRESS LINES 


Hi-Z data out 


xX X X 


Address Hi-Z 


Hi-Z data out 


Datain ~ 


Hi-Z data out 


Data out 


Hi-Z data out 


NOTE: 
X = Don't care 


AC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.75V < Vcc $5.25V2 


Setup time MCLK- 
Hold time Address 


Setup time MCLK- 
Hold time Data in 
Setup time MCLK- 
Hold time 7 MWE+ 
Setup time MCLK- 
Hold time VE- 
Setup time VE- 


Hold time SC- 
Hold time WC- 


. All voltage values are with respect to network ground terminal. 

. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute 
warm-up. 

. Test each pin one ata time. 

Measured with a logic Low stored. Output sink current is supplied through a resistor to Vcc. 

Measured with a logic High stored. 

Duration of the short circuit should not exceed 1 second. 

log is measured with the write enable and memory enable inputs grounded, all other inputs > 4.0V and the output open. 
. Minimum required to guarantee a Write into the slowest bit. 

. Applied to the 8X305 based system with the data and address pins tied to the IV Bus. 

10.SC + ME = 1 to avoid bus conflict. 

11. WC + ME = 1 to avoid bus conflict. 

12. The SC and WC outputs from the 8X305 are never at 1 simultaneously. 

13. Guaranteed, but not tested. 


OONAMSO wo 
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2K-Bit TTL Bipolar RAM (256 x 8) 


TIMING DIAGRAM 


we10, 12 


tsa tHA 
; DATA OUT HZ 
Dg D7 1.5V ADDRESS VALID fis YA iy 
tH tes tor 


§c10, 12 


We = 010, 12 


SSA SE 


wo't, 12 


SC = 010, 12 


tha 
welt, 12 fis 1.5V 


SC 2010, 12 
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1.5V 


Transparent Address Read Cycle 


Latched Address Read Cycle 


Latched Address Write Cycle 


1.5V 
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Product Specification 


8X350-40 


MEMORY TIMING DEFINITIONS 


Required delay between beginning 
of Master Enable Low and falling 
edge of Master Clock. 


Required delay between beginning 
of valid address and falling edge of 
Master Clock. 


7 Delay between beginning of Select 
OH Command Low and beginning of 
valid data output on the IV Bus. 


4+3.0V Delay between when Master En- 
able becomes Low and beginning 
ov of valid data output on the !V Bus. 


ov Required delay between falling 
edge of Master Clock and end of 
valid Address. 


Delay between when Select Com- 
mand becomes High and end of 
valid data output on the IV Bus. 


Delay between when Master En- 
able becomes High and end of val- 
id data output on the IV Bus. 


Required delay between falling 
edge of Master Clock and when 
Select Command becomes Low. 


Required delay between falling 
edge of Master Clock and when 
Master Enable becomes Low. 


Required delay between when Se- 
lect Command or Write Command 
becomes Low and when Master 
Enable becomes Low. 


Minimum width of the Master 
Clock pulse. 


Required delay between beginning 
of valid data input on the IV Bus 
and falling edge of Master Clock. 


Required delay between when 
Master Enable becomes Low and 
falling edge of Master Clock. 


tuo Required delay between beginning 
of valid data input on the !V Bus. 
Required delay between falling 


edge of Master Clock and when 
Master Enable becomes High. 


Required delay between falling 
edge of Master Clock and when 
Write Command becomes Low. 
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2K-Bit TTL Bipolar RAM (256 x 8) 8X350-40 


TYPICAL 8X350 APPLICATION 


8X37X 
VO PORT 


SIGNETICS 
$12x8 
PROM 


SIGNETICS . 
ou 8X37X 
vorporT KD 
WE 
8X37X 
VO PORT 
WE 


rE 


= _ USER CONNECTION 


TEST LOAD CIRCUIT VOLTAGE WAVEFORMS 


tTHL{t) 


TLH(tr) 


POSITIVE 
PULSE 


0.3V 


PULSE | 
GENERATOR |“, 
PULSE |, i 
GENERATOR | ~, = 
= Puce CAPACITANCE 
. NCLUDING 
GENERATOR | °\, SCoPE 


i AND JIG 


Input Pulse Definition 


vn [ fer. fate [Pusowiatn| tan [om | 
swe [stone | sine | se 


NOTE: Ry = 4702, Ro = 1kO, Cy = 50pt 
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82S115 
82823 
828123 
82S23A 
82S123A 
82S23B 
82S123B 
828126 
828129 
82S126A 
82S129A 
82S$130 
828131 
82S130A 
82S131A 
828137 
82S137A 
828141 
828147 
82S147A 
82S147B 
828181 
82S181A 
82LS181 
828185 
82S185A 
8281858 
828191 
82S191A 
82HS195A 
82S291A 
82HS321A 
82HS321B 
82HS641A 
82HS641B 


Section 6 
PROM Data Sheets 


INDEX 
4K-Bit TTL Bipolar PROM (5128) 2.0... cee eee ee ees 745 
256-Bit TTL Bipolar PROM (328) ........ 0. cece cee eee 749 
256-Bit TTL Bipolar PROM (32 x8) .. 0... cece cece eee ee ee es 749 
256-Bit TTL Bipolar PROM (32 x8) 2.0... 0. cee eee ee eee eee ee ee 752 
256-Bit TTL Bipolar PROM (32 x8) ...... 0... cece 752 
256-Bit TTL Bipolar PROM (32 x8) 2.0... 0. . cece ee eee eee ee 755 
256-Bit TTL Bipolar PROM (32 x8) ...... 0. . eee e cece eee eee ee 755 
1K-Bit TTL Bipolar PROM (256 x4) 2.0... eee eee 758 
1K-Bit TTL Bipolar PROM (256 x 4) 2.0... eee eee eee 758 
1K-Bit TTL Bipolar PROM (256 x4) 2... cee ec eee eee eee 761 
1K-Bit TTL Bipolar PROM (256 x 4) 2.0... ce eee eee 761 
2K-Bit TTL Bipolar PROM (512 x 4) 2... 2. cece ce ee eee ee 764 
2K-Bit TTL Bipolar PROM (512 x 4) 2... 2. ce eee ee eee eee ee 764 
2K-Bit TTL Bipolar PROM (512 x4)... 00... eee eee eee 767 
2K-Bit TTL Bipolar PROM (512 x4) 2... ee eee eee ees 767 
4K-Bit TTL Bipolar PROM (1024 x 4) 2.0.2... eee eee 770 
4K-Bit TTL Bipolar PROM (1024 x 4) 22... eee eee eee eee 773 
4K-Bit TTL Bipolar PROM (612 x8) 0.0... ce eee eee eee eee 776 
4K-Bit TTL Bipolar PROM (612 x8) ....... 22. ee 779 
4K-Bit TTL Bipolar PROM (512 x8) 2.0... ee cee cece ee eee 779 
4K-Bit TTL Bipolar PROM (612 x8) .... 0.2... eee 782 
8K-Bit TTL Bipolar PROM (1024 x 8) 00... eee ee 785 
8K-Bit TTL Bipolar PROM (1024 x8) .... 0... eee cece ee eee 788 
8K-Bit TTL Bipolar PROM (1024 x 8) 0.0... ee cee ee ee 791 
8K-Bit TTL Bipolar PROM (2048 x 4) . 0... ee ee eee 794 
8K-Bit TTL Bipolar PROM (2048 x 4) . 0... ce eee 794 
8K-Bit TTL Bipolar PROM (2048 x 4) «0... eee eee 794 
16K-Bit TTL Bipolar PROM (2048 x8) .. 0... eee eee 797 
16K-Bit TTL Bipolar PROM (2048 x8) ....... 0. eee eee 797 
16K-Bit TTL Bipolar PROM (4096 x 4) «0... eee ee 801 
16K-Bit TTL Bipolar PROM (2048 x 8) .. 0... eee ee eee 804 
32K-Bit TTL Bipolar PROM (4096 x8) ....... 0.0... cee eee eee 807 
32K-Bit TTL Bipolar PROM (4096 x8) .. 0.0.0... 02. c ee eee eee 807 
64K-Bit TTL Bipolar PROM (8192 x 8) .. 0... eee ee eee 810 


64K-Bit TTL Bipolar PROM (8192 x8) ...... 0... ec eee eee 810 
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DESCRIPTION 

The 828115 is field programmable and in- 
cludes on-chip decoding and 2 chip en- 
able inputs for ease of memory expansion. 
It features 3-State outputs for optimization 
of word expansion in bused organizations. 
A D-type latch is used to enable the 
3-State output drivers. In the Transparent 
Read mode, stored data is addressed by 
applying a binary code to the address in- 
puts while holding Strobe High. In this 
mode the bit drivers will be controlled sole- 
ly by CE, and CEz lines. 


In the Latched Read mode, outputs are 
held in their previous state (High, Low, or 
Hi-Z) as long as Strobe is Low, regardless 
of the state of address or chip enable. A 
positive Strobe transition causes data 
from the applied address to reach the out- 


ABSOLUTE MAXIMUM RATINGS 


Operating temperature range 


BLOCK DIAGRAM 


Storage temperature range 


Ne 


ADDRESS | 


LINES BUFFER 


| DECODER 


May 13, 1987 


825115 


Product Specification 


put if the chip is enabled, and causes out- 
puts to go to the Hi-Z State if the chip is 
disabled. 


A negative Strobe transition causes out- 
puts to be locked into their last Read Data 
condition if the chip was enabled, or 
causes outputs to be locked into the Hi-Z 
condition if the chip was disabled. 


FEATURES 
e Address access time: 90ns max 


¢ Input loading: -150n.A max 
e On-chip storage latches 

e Schottky clamped 

e Fully TTL compatible 

e Outputs: 3-State 


PARAMETER 


Supply voltage +7 


512 x 8 MATRIX 


8-BIT OUTPUT LATCH 


8 3-STATE DRIVERS 


O02 03 OF OO % O7 Og 
OUTPUT LINES 


745 


4K-Bit TTL Bipolar PROM (512 x 8) 


APPLICATIONS 
e Microprogramming 


e Hardware algorithms 
e Character generation 
e Control store 

e Sequential controllers 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-Pin Ceramic Dual 
In-Line 600mil-wide 82S115/BJA 


24-Pin Ceramic FlatPack 


828115/BYA 


PIN CONFIGURATION 
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Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (512 x 8) 828115 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta <+125°C, 4.5V< Vcc $5.5V 


SYMBOL PARAMETER TEST CONDITIONS® LIMITS UNIT 
| Min | Typ® | Max | 
Input voltage 
Viv Low : V 
Vin High . Vv 
Vik Clamp Voc = 4.5V, |) = -18mMA Vv 
Output voltage : 
TE, = Low, CEp = High 
Vot Low lo =9.6mA Vv 
Vou High Vec = 4.5V, lo = -2mA Vv 
pA 
pA 
100 pA 
-100 pA 
Short circuit! -15 -85 mA 
Supply current 


CE, 
CEs TE, = High, CE = Low mA 
loc Voc = 5.5V 


Capacitance® ; : 


CE; = High or CE> = Low, Voc = §.0V 
Cin V, = 2.0V pF 
Court Vo = 2.0V pF 


die Low 
lig High 


Output current® 


Vec = 5.5V 
CE, = High or CEp = Low, Vo = 5.5V 
CE, = High or CE2 = Low, Vo = 0.5V 

TE, = Low, CE» = High, Vo = OV, High stored 


Hi-Z State 
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4K-Bit TTL Bipolar PROM (512 x 8) | 82S115 


AC ELECTRICAL CHARACTERISTICS -55°c < Ta S+125°C, 4.5V< Voc S$5.5V 


SYMBOL PARAMETER FROM TEST CONDITIONS 
taa Ae Output Address Latched or transparent 
‘cos Setup ume Chip enable | Latched Read only?-4 
ee Hold time ip enable atched Read only? 


Strobe pulse width aes eee Latched Read only? 4 40 
Strobe latch time ee eee: Latched Read only? 4 
Strobe delatch time aaa eae Latched Read only? 4 


NOTES: 

1. No more than one output should be grounded at the same time and strobe should be disabled Strobe is in the High state. 

2. If the Strobe is High, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will ap- 
pear Taa nanoseconds after the address has changed to Tce nanoseconds after the output circuit is enabled. Tp is the time required to dis- 
able the output and switch it to an off or High impedance state after it has been enabled. ad 

3. In latched Read Mode data from any selected address will be held on the output when Strobe is lowered only when Strobe is raised will new 

location data be transferred and chip enable conditions be stored. the new data will appear on the outputs if the chip enable conditions en- 

able the outputs. 

During operation the fusing pins FE, and FE> may be grounded or left floating. 

Positive current is defined as into the terminal referenced. 


Tested at an address cycle time of tps. 

Areas shown by crosshatch are latched data from previous address. 
Typical values are at Vcc = 5V, Ta = 25°C. 

Guaranteed, but not tested. 


DOND AP 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


2.7V 


NEGATIVE 
PULSE 


THUth {TLH(tr) 


tTLH(tr) tTHUth) 


PULSE 


POSITIVE 
GENERATOR PULSE 


0.3V 


Input Pulse Definition 


(INCLUDES SCOPE AND INPUT PULSE CHARACTERISTICS 
JIG CAPACITANCE) 
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4K-Bit TTL Bipolar PROM (512 x 8) 82S115 


TIMING DIAGRAMS 


STROBE 


1.5V 


tcp 


ee ae 
Tz 


NOTE: 
Output latches not used. 
All AC measurements at 1.5V unless otherwise specified. 


Transparent Read?’ 


STROBE 


VLA 


tAA 


NOTE: 
Output latches used, 
All AC measurements at 1.5V unless otherwise specified. 


Latched Read?,7 
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Military Bipolar Memory Products 


DESCRIPTION 

The 82823 and 82S123 are field-pro- 
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The 82823 and 828123 de- 
vices are supplied with all outputs at a log- 
ical Low. Outputs are programmed to a 
logic High level at any specified address 
by fusing a Ni-Cr link matrix. 

These devices include on-chip decoding 
and 1 chip enable input for memory ex- 
pansion. They feature either Open collec- 
tor or 3-State outputs for optimization of 
word expansion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 


Veco Supply voltage 


- Input voltage 


Output voltage High (82S23) 


Operating temperature range 


Storage temperature range 


July 11, 1989 


82523, 825123 
256-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
e Address access time: 50ns max 


e Input loading: -150nA max 
e On-chip address decoding 
e One chip enable input 
e Output options: 

—- 82523: Open collector 

~ 828123: 3-State 
e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 


PARAMETER 


Output voltage Off-State (82S123) 


BLOCK DIAGRAM 


Ag © 


ADDRESS 
LUNES 


Ag O 


749 


APPLICATIONS 
e Prototyping/volume production 


¢ Sequential controllers 
e Format conversion 

e Hardwired algorithms 
e Random logic 

e Code conversion 


ORDERING INFORMATION 


Line 300mil-wide 82S123/BEA 
sesioaeth 
ira: Sieaeerss aee | 

°C 


—55 to +125 


| -e5tovtso |e 


8 OUTPUT DRIVERS 


01 O2 03 04 Os Og 07 O3 
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Signetics Military Bipolar Memory Products Product Specification 


256-Bit TTL Bipolar PROM (32 x 8) | 82823, 825123 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS"? LIMITS UNIT 
| Min | Typ® | Max _| 


Input voltage 


Vit Low V 
Vik Clamp Vec = 4.5V, 1 =-18mA Vv 


Output voltage : 


CE = Low 
Vo Low lo = 16mA 
Vou High Io =-2mA, Voc = 4.5V 


te Low 
i) High 
lie High 


Output current! 


Voc = 5.5V 
lox Leakage (82S23) CE= High, Vo = 5.5V 40 pA 
ise Hi-Z state (82S123) TE = High, Vo = 5.5V 40 pA 
TE = High, Vo = 0.4V -40 pA 
log Short circuit (82S123)3 Vec = 5.5V, CE = Low, Vo = OV, High stored -100 mA 
Supply current 


fg ee te 


Capacitance® 


Cin 
Cout 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc <5.5V 


SYMBOL PARAMETER 
TO 


im | Acosstinet® ———SSC*dCSC Cd es YS as || 
Fice | Aesessime’ | output | chipnabio | [| #0 | re | 


NOTES: 

1. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 
. Duration of short circuit should not exceed 1 second. 


2 
3 
4. Tested at an address cycle time of ips. 
5 
6 


CE = High, Voc = 5.0V 
V, = 2.0V 
Vo = 2.0V 


. Typical values are at Voc = 5V, Ta = +25°C. 
. Guaranteed but not tested. 
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256-Bit TTL Bipolar PROM (32 x 8) 82823, 825123 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


(INCLUDES SCOPE 
D JIG 


Rg CL AN 
CAPACITANCE) 


0.3V 


Input Pulse Definitions 


[iu [ Repo [Pea wis | tw [toe 
Pmisv [we | seoes ese | m_ 


NOTE: 
Ry = 270Q, Ro = 6002, Cy = 50pF. 


TIMING DIAGRAMS 


ADDRESS 
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Bipolar Memory Products 


DESCRIPTION 

The 82S23A and 82S123A are field pro- 
grammable, which means that custom 
patterns are immediately available by fol- 
lowing the Signetics Generic | fusing pro- 
cedure. The 82S23A and 82S123A 
devices are supplied with all outputs at 
logical Low. Outputs are programmed to a 
logic High level at any specified address 
by fusing the Ni-Cr link matrix. 


These devices include on-chip decoding 
and 1 chip enable input for memory expan- 
sion. They feature either Open collector or 
3-State outputs for optimization of word 
expansion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 


ve 
ae 


Voc 
Vo 


Supply voltage 
Input voltage 


Operating temperature range 


PIN CONFIGURATION 


Storage temperature range 


October 14, 1987 


Output voltage High (82S23A) 
Output voltage Off-State (82S123A) : 


82S523A, 825123A 
256-Bit TTL Bipolar PROM 


(32 x 8) 


Product Specification 


FEATURES 
e Address access time: 35ns max 


e Input loading: -150,A max 
e On-chip address decoding 
e One chip enable input 


e Output options: 
-82S23A: Open collector 
-82S123A: 3-State 


e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


¢ Fully TTL compatible 


PARAMETER 


BLOCK DIAGRAM 


Ao O 


ADDRESS 
UNES 


Aq 
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APPLICATIONS 
e Prototyping/volume production 


e¢ Sequential controllers 
e Format conversion 

e Hardwired algorithms 
e Random logic 

e Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-pin Ceramic 82S23A/BEA 
Dual-In-Line 300mil-wide | 82S123A/BEA 

16-pin Ceramic Flat Pack pee tay 


—-55 to +125 
-65 to +150 


0, O2 O3 Og O5 Og 07 O% 


853-0253 F00184 


Signetics Military Bipolar Memory Products Product Specification 


256-Bit TTL Bipolar PROM (32 x 8) 82S23A, 82S123A 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Vcc <5.5V 


SYMBOL PARAMETER TEST CONDITIONS'2 LIMITS 


UNIT 
ae el 
Input voltage 


Vic Low V 

Vin High Vv 

Vik Clamp Voc = 4.5V, | = -18mA V 
Output voltage 


CE = Low 
Vor Low Ilo = 16mA V 
Vou High lo =-2mA, Voc = 4.5V V 
pA 
pA 


he Low 
Nin High 
Output current 


Voc = 5.5V 
lotk Leakage (82S23A) TE = High, Vo = 5.5V 40 pA 
loz Hi-Z state (82S123A) CE = High, Vo = 5.5V 40 HA 
CE = High, Vo = 0.4V -40 pA 
los Short circuit (82S123A)3 Voc = 5.5V, CE = Low, Vo = OV, High stored -100 mA 


Supply current : 


a 


Capacitance® 
10 pF 
13 pF 


Cin 
Court 
AC ELECTRICAL CHARACTERISTICS -55°C < Ty, < +125°C, 4.5V < Voc < 5.5V 
SYMBOL PARAMETER TO 
| Min | Typ® | Max 
taa Output Address 35 


| co Disabletime | Supt =~ | Chip Disable =| [| Te Ts 
NOTES: 
1. Positive current is defined as into the terminal referenced. 


2. All voltages with respect to network ground. 

3. Duration of short circuit should not exceed 1 second. 
4. Tested at an address cycle time of tps. 

5. Typical values are at Voc = 5V, Ta = +25°C. 

6. Guaranteed, but not tested. 


CE= High, Voc = 5.0V 
V, = 2.0V 
Vo = 2.0V 
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256-Bit TTL Bipolar PROM (32 x 8) — - 82S23A, 82S123A 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


TTHL( th) tTLH(tr) 


tTLH(tr) {THE tf 


(INCLUDES SCOPE POSITIVE 


CL ANDJIG PULSE 
CAPACITANCE) 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
[in| Repo [Puce wish | tn | ta 
NOTE: 


TIMING DIAGRAMS 


ADDRESS 
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DESCRIPTION 

The 82S23B and 82S123B are field-pro- 
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The 82S23B and 82S123B 
devices are supplied with all outputs at a 
logical Low. Outputs are programmedtoa 
logic High level at any specified address 
by fusing the Ni-Cr link matrix. 


These devices include on-chip decoding 
and 1 chip enable input for memory 
expansion. They feature either Open col- 
lector or 3-State outputs for optimization 
of ward expansion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 
SYMBOL 
Supply voltage 
Input voltage 
Output voltage High (82S23) 


82523B, 825123B 
256-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
@ Address access time: 30ns max 


@ Input loading: -1501A max 
© On-chip address decoding 
@ One chip enable input 


© Output options: 
~ 82523B: Open collector 
— 82S123B: 3-State 


@ No separate fusing pins 


@ Unprogrammed outputs are Low 
level 


© Fully TTL compatible 


PARAMETER 


Output voltage Off-State (82S123) 


Operating temperature range 


Storage temperature range 
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BLOCK DIAGRAM 


Ag O 


ADDRESS 
UNES 


Ag O 


755 


APPLICATIONS 
® Prototyping/volume production 


© Sequential controllers 
Format conversion _ 
© Hardwired algorithms 
® Random logic 


® Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
16-Pin Ceramic 82S23B/BEA, 
Dual-In-Line 300mil-wide {| 82S123B/BEA 

: : 82S23B/BFA, 
16-Pin Ceramic FlatPack 82S123B/BFA 


8 OUTPUT DRIVERS 


0, O2 03 O4 O5 Og O7 Og 
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Signetics Military Bipolar Memory Products Product Specification 


256-Bit TTL Bipolar PROM (32 x 8) 82S23B, 82S123B 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc = 5.5V 


SYMBOL PARAMETER TEST CONDITIONS" LIMITS UNIT 
| Min | Tye® | Max _| 


Input voltage 


Vi? Low : Vv. 
Vin? High - ; N 
Vik Clamp Voc = 4.5V, I) = -18MA Vv 
Output voltage 
Vv 
Vv 


CE = Low 
lo = 16mA 
Voc = 4,5V, lo =-2mA 


Vee = 5.5V 
TE = High, Vo = 5.5V 
CE = High, Vo = 5.5V 
CE = High, Vo = 0.4V 

Voc = 5.5V, CE = Low, Vo = OV, High stored 


Leakage (82S23B) 
Hi-Z state (82S123B) 


Short circuit (82S123B)3 
Supply current 


fee | id eos dC 


Capacitance® 


CE= High, Voc = 5.0V 
V, = 2.0V 
Vo = 2.0V 


AC ELECTRICAL CHARACTERISTICS -s5°c <Ta <+125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TO LIMITS UNIT 
| Min | Typ> | Max 


tax | Accosstimes | Output adress TT eo | 0 ns 
ce | Accesstimes | Output chip Enable | lane 
[co Disabietime | utp Chip Disable | 


1. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 
. Duration of short circuit should not exceed 1 second. 


2 
3 
4. Tested at an address cycle time of tps. 

5. Typical values are at Voc = 5V, Ta = +25°C. 
6 

7 


. Guaranteed but not tested. 


. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Testing of these 
values requires special equipment. 
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256-Bit TTL Bipolar PROM (32 x 8) | 82S23B, 82S123B 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


(INCLUDES SCOPE POSITIVE 


CL ANDJIG PULSE 
CAPACITANCE) 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
NOTE: 


TIMING DIAGRAMS 


ADDRESS 
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Signetics 825126 
| 825129 
1K-Bit TTL Bipolar PROM ~ 


Military Bipolar Memory Products Product Specification 
DESCRIPTION ; FEATURES APPLICATIONS 
The 825126 and 825129 are field Address access time: 60ns max © Prototyping/volume production 


programmable, which means that custom 


patterns are immediately available by ° Input loading: -1501A max © Sequential controllers 
following the Signetics Generic I fusing On-chip address decoding ® Microprogramming 
has i . = - orcas pe apne ® Two chip enable inputs © Hardwired algorithms 
logical Low. Outputs are programmedtoa ® Output options: @ Control store 

logic High level at any specified address - 825126: Open collector © Random logic 

by fusing the Ni-Cr link matrix. - 825129: 3-State 


one F . © Code conversion 
These devices includes on-chipdecoding No separate fusing pins 


and 2 chip enable inputs for ease of 
e 2 ¢ Unprogrammed outputs are Low ORDERING INFORMATION 


memory expansion. They feature either 
level DESCRIPTION ORDER CODE 


Open collector or 3-State outputs for 
optimization of word expansion in bused —e Fully TTL compatible 16-pin Ceramic 82S126/BEA, 
Dual-In-Line 300mil-wide | 82S129/BEA 


organizations. 
16-pin Ceramic FlatPack pone 


V 
V 
V 
Vv 

0 


ABSOLUTE MAXIMUM RATINGS 


Supply voltage 
Input voltage 
Output voltage High (828126) 
Output voltage Off-State (825129) 
: 

°C 


Operating temperature range -55 to +125 ti Oe 
Storage temperature range -65 to +150 | og 


PIN CONFIGURATION BLOCK DIAGRAM 


32 x 32 MATRIX 


0; 0% 9 
OUTPUT UNES 
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Signetics Military Bipolar Memory Products Product Specification 


1K-Bit TTL Bipolar PROM (256 x 4) 82S126, 828129 


DC ELECTRICAL CHARACTERISTICS -55°C < T, < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS" 2 LIMITS UNIT 
| Min | Typ® | Max 


Input voltage 


Vir Low V 

Vin High Vv 

Vik Clamp Voc = 4.5V, I, =-18mA Vv 
Output voltage 


CE, 2= Low 
lo = 16mA 
Voc = 4.5V, Io = -2.0mMA 


Low 
High (82S129) 


Voi 
Vou 


ti 
liq High 
Output current 


Vee = §.5V 
lou Leakage (82S126) CE; or CEs = High, Vo = 5.5V 40 pA 
loz Hi-Z state (82S129) CE; or CE2 = High, Vo = 5.5V 40 pA 
CE, or CE2 = High, Vo = 0.4V -40 pA 
los Short circuit (82$129)? Voc = 5.5V, CE; 2 = Low, Vo = OV, High stored -85 mA 


Supply current 


po | or CE eHigh Voo=55V || 1258 | ma 


Capacitance® 


Cin feet | 
Court 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER FROM © 


ie 
a 
ouput a 

oxipat C4 


CE, or CEz = High, Voc = 5.0V 
V, = 2.0V 
Vo = 2.0V 


Chip Enable 
Chip Disable 


NOTES: 
. Positive current is defined as into the terminal referenced. 


. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 
. Tested at an address cycle time of tps. 

. Typical values are at Voc = SV, Ta = +25°C. 

. Guaranteed, but not tested. 


Ooh WNH— 
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Signetics Military Bipolar Memory Products Product Specification 


1K-Bit TTL Bipolar PROM (256 x 4) | 82S126, 82S129 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


THLth {TLH(tr) 
tTLH(tr) 


POSITIVE 
PULSE 


CL ‘ 
(INCLUDES SCOPE 
AND JIG 
CAPACITANCE) 


tw 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 


NOTE: 
Ry = 2702, Ro = 600M, CL » 50pF. 


Peo weat | y _ 
Tasv [sme [some [sso | sn | 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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Signetics 825126A 


825129A 
1K-Bit TTL Bipolar PROM 


Military Bipolar Memory Products Product Specification 
DESCRIPTION FEATURES APPLICATIONS 
The 82S126A and 82S129A are field Address access time: 35ns max © Prototyping/volume production 


programmable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing © On-chip address decoding ® Microprogramming 
procedure. The 82S126A and 82S129A 


@ Input loading: -150,A max © Sequential controllers 


devices are supplied with all outputs at a * Output options: 4 © Hardwired algorithms 
logical Low. Outputs areprogrammedtoa § ~ 825126A: Open collector © Control store 

logic High level at any specified address § - 82S129A:3-State © Random logic 

by fusing the Ni-Cr link matrix. © No separate fusing pins ge Gauaendeign 

These devices includes on-chip decoding» Unprogrammed outputs are Low 

and 2 chip enable inputs for ease of level ORDERING INFORMATION 


memory expansion. They feature either 
Open collector or 3-State outputs for 
optimization of word expansion in bused 
organizations. 


© Fully TTL compatible 


16-pin Ceramic 82S126A/BEA, 
Dual-In-Line 300mil-wide | 82S129A/BEA 
16-pin Ceramic FlatPack oe pe nek 

ABSOLUTE MAXIMUM RATINGS 


Supply voltage 
Input voltage +5.5 
Output voltage High (82S126A) 
Output voltage Off-State (82S129A) 
Operating temperature range -55 to +125 


PIN CONFIGURATION BLOCK DIAGRAM 


Storage temperature range 


A3 


ADDRESS 
UNES 


On 03 
OUTPUT LINES 
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Signetics Military Bipolar Memory Products Product Specification 


1K-Bit TTL Bipolar PROM (256 x 4) 82S126A, 82S129A 


DC ELECTRICAL CHARACTERISTICS -55°c < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS?2 LIMITS UNIT 
| Min | Typ> | Max _| : 


Input voltage 


Vit Low V 
Vin High Vv 
Vix Clamp : Voc = 4.5V, | =-18mA V 


Output voltage 
: CE: 2 = Low 

Low lo = 16mA 

High (82S129A) Veco = 4.5V, Ig = -2.0mA 


Voi 
Vou 


High 
Output current 


Voc = 5.5V 
TE; or CE2 = High, Vo = 5.5V 


Leakage (82S126A) 


loz Hi-Z state (82S129A) CE; or CE2 = High, Vo = 5.5V 
CE, or CE. = High, Vo =0.4V 
los Short circuit (82S129A)3 Voc = 5.5V, CE; = Low, Vo = OV, High stored 


‘| Supply current? 


Meo | SSCS~idSC*~C*« rE Hho =e «dCi 


Capacitance® 


TE, or CEs = High, Voc = 5.0V 
Cin Input V, =2.0V 
Cour Output ; Vo = 2.0V 


SYMBOL PARAMETER 


er 


ft ae re 
| ChipEnabio | | to | 20 | ns 
Disable time Chip Disable |__| ns 


. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 
. Duration of short circuit should not exceed 1 second. 


1 

2 

3 

4. Tested at an address cycle time of ips. 

5. Typical values are at Voc = 5V, Ta = +25°C. 
6. Guaranteed, but not tested. 
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Signetics Military Bipolar Memory Products Product Specification 


1K-Bit TTL Bipolar PROM (256 x 4) | 82S126A, 82S129A 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


27V 


NEGATIVE 
PULSE 


INCLUDES SCOPE 
CL AND JIG 


CAPACITANCE 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
Tae | wie [Soom [se | sso 


NOTE: Ry = 2700, Ro = 6000, Cl = 50pF. 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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Signetics 825130 
| 825131 
2K-Bit TTL Bipolar PROM 


Military Bipolar Memory Products Product Specification 

DESCRIPTION FEATURES APPLICATIONS 

The 825130 and the 828131 arefield-pro- e Address access time: 60ns max © Prototyping/volume production 
grammable, which means that custom 
patterns are immediately available by ° Input loading: -150LA max © Sequential controllers 

following the Signetics Generic | fusing e On-chip address decoding ¢ Microprogramming 


procedure. The standard 82S130 and 


825131 are supplied with all outputs at a © One chip enable input ® Hardwired algorithms 
logical Low. Outputs are programmedtoa © Output options: © Control store 
logic High level at any specified address — 82S130: Open collector e Random logic 


by fusing the Ni-Cr link matrix. — 825131: 3-State 


iin Oe : : ® Code conversion 
These devices include on-chip decoding 


and 1 chip enable input for ease of 
memory A heion They feature either @ Unprogrammed outputs are Low ORDERING INFORMATION 


Open collector or 3-State outputs foropti- ‘evel DESCRIPTION ORDER CODE 
mization of word expansioninbusedorga- 9 Fully TTL compatible 16-pin Ceramic 82S130/BEA, 
nizations. Dual-In-Line 300mil-wide | 82S131/BEA 
, : : 82S130/BFA, 
16-pin Ceramic Flat Pack 823131/BFA 
ABSOLUTE MAXIMUM RATINGS 


ee 
Nee 


Voc 

Vi 

Vo Output voltage High (82S130) 

Vo Output voltage Off-State (825131) 
Operating temperature range 
Storage temperature range 


PIN CONFIGURATION BLOCK DIAGRAM 


@ No separate fusing pins 


Ag O 
ADDRESS 
UNES 


4 OUTPUT DRIVERS 


O2 03 O4 
OUTPUT LINES 
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Signetics Military Bipolar Memory Products Product Specification 


2K-Bit TTL Bipolar PROM (512 x 4) 82S130, 82S131 


DC ELECTRICAL CHARACTERISTICS -55°C « Ta < +125°C, 4.5V < Voc <5.5V 


SYMBOL PARAMETER TEST CONDITIONS1:2 LIMITS UNIT 
| Min | Typ> | Max 
Input voltage 


Vit Low Vv 
Vi High V 
ViK Clamp Voc = 4.5V, |) = -18MA -1.2 Vv 


Output voltage 


CE =Low 
lo = 16mA 
Veco = 4.5V, lo =-2mA 


High (828131) 


Veo = 5.5V 
TE = High, Vo = 5.5V 
TE = High, Vo = 5.5V 
CE = High, Vo = 0.5V 

Vec = 5.5V, CE = Low, Vo = OV, High stored 


Leakage (82S130) 
Hi-Z state (82S131) 


Short circuit (82S131)3 
Supply current 


poo | High Voo=ssv TT 90 Ta 


Capacitance® 


Cin 
Cout 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER FROM LIMITS UNIT 


TO 
pO ba 
| Accesstimes | Output [tress | Tt 8s 
| Output _| pa 
| Output __ | [asad 


TE = High, Voc = 5.0V 
V) = 2.0V 
Vo = 2.0V 


Disable time Chip Disable 


NOTES: 

. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of tps. 

. Typical values are at Voc = 5V, Ta = +25°C. 

. Guaranteed, but not tested. 


anh On — 
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Signetics Military Bipolar Memory Products Product Specification 


2K-Bit TTL Bipolar PROM (512 x 4) 828130, 82$131 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


INCLUDES SCOPE 
JIG 


R CL AND 
2 CAPACITANCE ; 
Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
vr | Rep. Rate [ruse wath] tan | tm 
1MHz <5ns <5ns 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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Signetics 


Military Bipolar Memory Products 


DESCRIPTION 

The 82S130A and 82S131A are field-pro- 
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The standard 82S130A and 
82S131A are supplied with all outputs at 
a logical Low. Outputs are programmed to 
a logic High level at any specified address 
by fusing the Ni-Cr link matrix. 


These devices include on-chip decoding 
and 1 chip enable input for ease of 
memory expansion. They feature either 
Open collector or 3-State outputs for 
optimization of word expansion in bused 
organizations. 


ABSOLUTE MAXIMUM RATINGS 
SYMBOL 
Supply voltage 
Input voltage 


Output voltage High (82S130A) 


825130A 
825131A 


2K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
©@ Address access time: 35ns max 


® Input loading: -150,A max 
¢@ On-chip address decoding 
© One chip enable input 


© Output options: 
— 82S130A: Open collector 
— 82S131A: 3-State 


© No separate fusing pins 


© Unprogrammed outputs are Low 
level 


© Fully TTL compatible 


PARAMETER 


Output voltage Off-State (82S131A) 


Operating temperature range 
Storage temperature range 


November 10, 1987 


BLOCK DIAGRAM 


Ag O 
ADDRESS 


1:32 
LINES DECODER 


767 


APPLICATIONS 
© Prototyping/volume production 


© Sequential controllers 
@ Microprogramming 

© Hardwired algorithms 
© Control store 

© Random logic 


® Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


16-pin Ceramic 82S130A/BEA, 
Dual-In-Line 300mil-wide | 82S131A/BEA 


82S130A/BFA, 


16-pin Ceramic Flat Pack 82S131A/BFA 


4 OUTPUT DRIVERS 


02 03 04 
OUTPUT LINES 


853-0257 F00356 


Signetics Military Bipolar Memory Products Product Specification 


2K-Bit TTL Bipolar PROM (5124) 82S130A, 82S131A 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc <5.5V 


SYMBOL PARAMETER TEST CONDITIONS!2 LIMITS UNIT 
| | Min [| Typ® | Max_| 


Input voltage 


Voc = 4.5V, 1)=-18mA 


TE = Low 
Ilo = 16mA 
Voc = 45V, lo =-2mA 


iy High 
Output current 
Voc = §.5V 
Leakage (82S130A) CE = High, Vo = 5.5V 
Hi-Z state (82S131A) CE = High, Vo = 5.5V 


TE = High, Vo = 0.5V 
Short circuit (82S131A)? Vec = 5.5V, TE = Low, Vo = OV, High stored 
Supply current 


fies pe eee ep ae 


Capacitance® 


CE = High, Voc = 5.0V 
Cin V, =2.0V 
Cour Vo = 2.0V 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER cca 


oo eee Chip Enable 
Chip Disable 


1. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 
. Duration of short circuit should not exceed 1 second. 


2 

3 

4. Tested at an address cycle time of ips. 

5. Typical values are at Voc = 5V, Ta = +25°C. 
6. Guaranteed, but not tested. 
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Signetics Military Bipolar Memory Products Product Specification 


2K-Bit TTL Bipolar PROM (512 x 4) 82S130A, 82S131A 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 
NEGATIVE 
PULSE 


UTLH(tr) 


tTHUth 


POSITIVE 
PULSE 


INCLUDES SCOPE 
AND JIG 


R CL 
2 CAPACITANCE ; 
Input Pulse Definitions 


Ce 


NOTE: Ry = 2702, Ra = 60082, CL = SOpF. 


TIMING DIAGRAMS 


ADDRESS Vu 
CE 
A7*] 
tAA 


Vyy= 1.5V 


ADDRESS 
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Signetics 


Military Blpolar Memory Products 


DESCRIPTION 

The 82S137 is field-programmable, which 
means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. The 
828137 is supplied with all outputs at a 
logical Low. Outputs are programmed toa 
logic High level at any specified address 
by fusing the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 2 chip enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word 
expansion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 


Voc Supply voltage 
Input voltage 
Output voltage Off-State 
Operating temperature range 


Storage temperature range 
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825137 


4K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
© Address access time: 70ns max 


® Input loading: -150,A max 
© On-chip address decoding 
© No separate fusing pins 


@ Unprogrammed outputs are Low 
level 


@ Fully TTL compatible 
@ Two chip enable inputs 
© Outputs: 3-State 


PARAMETER 


BLOCK DIAGRAM 


Ag 


ADDRESS 
UNES 


770 


APPLICATIONS 
© Sequential controllers 


© Control store 
® Random logic 


© Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


18-pin Ceramic 
Dual-In-Line 300mil-wide 82S137/BVA 


18-pin Ceramic FlatPack | 82S137/BYA 


-65 to +150 


02 03 
OUTPUT LINES 


853-0258 FO00353 


Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (1024 x 4) 825137 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc s 5.5V 


SYMBOL PARAMETER TEST CONDITIONS*2 LIMITS UNIT 
| Min | Typ | Max 


Input voltage 


Vit Low Vv 
Vin High V 
Vik Clamp Vec = 4.5V, || = -18mMA V 


Output voltage 
TEi2 = Low 
Vor Low lo = 16mA 
Vou High Voc = 4.5V, Ip = -2mA 


tit Low . 
by _| High 
Output current 


loz Hi-Z state CE},.2 = High, Vo = 0.5V -40 pA 
CE1 2 = High, Vo =5.5V 40 HA 
los Short circuit? Voc = 5.5V, CE; 2 = Low, Vo = OV, High stored -85 mA 


Supply current : 


fic fT Eze HighVec=ssv TT 40 ma 


Capacitance® 


Cin jee 
Court 
SYMBOL PARAMETER 


isa | Accessime’ SCS 
Disable time 


TE} 2 = High, Voc = 5.0V 
V, = 2.0V 
Vo = 2.0V 


FROM LIMITS UNIT 


[cup | Adios |_| 
[out | Gripenabie | | 25 [ 20 | ne 
[ouput pas aoe es 


Chip Disable 


. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 
. Duration of short circuit should not exceed 1 second. 


1 

2 

3 

4. Tested at an address cycle time of 1s. 

5. Typical values are at Voc = SV, Ta = +25°C. 
6. Guaranteed but not tested. 
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Signetics Military Bipolar Memory Products ; Product Specification 
cA NCS ee ee 


4K-Bit TTL Bipolar PROM (1024 x 4) ey 828137 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


Voc 
OO 


2.7V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


Ro CL 
INCLUDES SCOPE 
AND JIG 
CAPACITANCE 


Input Pulse Definitions 


sv wie | some [sine | sto | 


NOTE: Ry = 2702, Ro = 6002, Cy = 50pF. 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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Signetics 


Military Bipolar Memory Products 


DESCRIPTION 

The 8258137A is field-programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. The 
825137A is supplied with all outputs at 
logical Low. Outputs are programmedtoa 
logic High level at any specified address 
by fusing the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 2 chip enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 
SYMBOL 
Supply voltage 
Input voltage 
Output voltage Off-State 
Operating temperature range 
Tste Storage temperature range 


PIN CONFIGURATION 
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825137A 


4K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
e Address access time: 55ns max 


@ Input loading: -150.A max 
@ On-chip address decoding 
© No separate fusing pins 


© Unprogrammed outputs are Low 
level 


© Fully TTL compatible 
© Two chip enable inputs 
© Outputs: 3-State 


PARAMETER 


BLOCK DIAGRAM 


As 


ADDRESS 
LINES 


773 


APPLICATIONS 
® Sequential controllers 


© Control store 
© Random logic 


© Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


18-pin Ceramic 
Duat-In-Line 300mil-wide | 8@S137A/BVA 


18-pin Ceramic FlatPack | 82S137A/BYA 


+7 
+5 


O, O2 
OUTPUT LINES 


853-0259 F00354 


Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (1024x4) 82S137A 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS? 2 LIMITS UNIT 
| Min | Typ® | Max_| 


Input voltage 


Vit Low Vv 
Vin High V 
Vik Clamp Voc = 4.5V, | =-18mMA Vv 
Output voltage 
CE, 2=Low 
VoL Low lo = 16mMA 
Von High Voc = 4.5V, lo = -2mA 
Voc = 5.5V 
liv ; Low V, = 0.45V 
ty High V; = 5.5V 


Output current 


Veco = 5.5V 
Hi-Z state TE} = High, Vo = 5.5V pA 


CE, 2 = High, Vo =0.5V pA 
Short circuit? TE; 2 = Low, Vo = OV mA 
Voc = 5.5V, High stored 


Supply current 


9 OO 


Capaclitance® 


CE; 2 = High, Voc = 5.0V 
Cin Input , V, = 2.0V 
Court Output — Vo = 2.0V 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER 


[Aeoessimet ——SCSC~“‘~*~*~sdSC vows || | 
[output | Gripenavio | | 20 | 20 | ns 
[ouput 


| ChipDisable | | 20 | 30 | ons 


Disable time — 


NOTES: 

. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 

. Tested at an address cycle time of 1ps. 

. Typical values are at Voc = 5V, Ta = +25°C. 

. Guaranteed, but not tested. 


QAnh ON 
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Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (1024 x 4) 82S137A 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


Ro CL 
i INCLUDES SCOPE 
AND JIG 
eae CAPACITANCE , Input Pulse Definitions 
INPUT PULSE CHARACTERISTICS 


NOTE: Ry = 2708, Ro = 6002, Cl = 50pF. 


TIMING DIAGRAM 


3.0V 
ADDRESS VM 
ov 


YOu 


VoL 
tAA 


Vag = 1.5V 


ADDRESS 


Hi-Z 


Vey = 1.5V 
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Signetics 825141 


Military Bipolar Memory Products Product Specification 


DESCRIPTION FEATURES 

The 828141 is field programmable, which e Address access time: 90ns max 
means that custom patterns are 
immediately available by following the 
Signetics Generic I fusing procedure. The © On-chip address decoding 
standard devices are supplied with all 
outputs at logical Low. Outputs are pro- 
grammed to logic High level at any © Fully TTL compatible 
specified address by fusing the Ni-Crlink Outputs: 3-State 
matrix. 


@ Input loading: -150nA max 


® No separate fusing pins 


® Unprogrammed outputs are Low 


The 82S141 includes on-chip decoding level 


and four chip enable inputs for ease of 
memory expansion, and features 3-State 
outputs for optimization of word 
expansion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 
SYMBOL 
Vec Supply voltage 
| Input voltage 
V Output voltage Off-State 
T, Operating temperature range 


PARAMETER 


Tsta Storage temperature range 


PIN CONFIGURATION BLOCK DIAGRAM 


Ag O 
ADDRESS 
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4K-Bit TTL Bipolar PROM 


APPLICATIONS 
@ Prototyping/volume production 


© Sequential controllers 
© Microprogramming 

@ Hardwired algorithms 
® Control store 

© Random logic 

® Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Ceramic 
Dual-In-Line 600mil-wide | 825141/BJA 


24-pin Ceramic Flat Pack | 82S141/BKA 


a ee ne 
ee 
| 65to+150 |e 


8 3-STATE DRIVERS 


Oz 03 O% O05 OF O7 O8 
OUTPUT LINES 


853-0260 F01320 


Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (512 x 8) — 828141 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS?:2 LIMITS 
| Min | Typ® | Max 


Input voltage 


UNIT 


Vit Low Vv 
Vin High V 
Vik Clamp Voc = 4.5V, lt) = -18mA Vv 


Output voltage 


Voc = 4.5V, CE; 2 = Low, CEs, = High 
lo = 9.6mA 
lo =-2mA 


Iie High 
Output current 


Voc = 5.5V 
Hi-Z state TE, » = High, CE3,4 = Low, Vo = 5.5V 
TE} = High, CEg4 = Low, Vo = 0.4V 


Short circuit? TE, .2 = Low, CE34 = High, Vo = OV 
Voc = 5.5V, High Stored 


Supply current 


a a 


Capacitance® 


Cin fron 
Court 


| Min | Typ? | Max _| 
taa Ss ed Output Address 


1. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 
. Duration of short circuit should not exceed 1 second. 


2 
3 
4. Tested at an address cycle time of ips. 
5 
6 


CEy2 = High, 


CE, 4 = Low 
Veco = 55V 


Vcc = 5.0V, CE 2 = High 
V,;=2.0V 
Vo = 2.0V 


. Typical values are at Voc = 5V, Ta = +25°C. 
. Guaranteed, but not tested. 
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Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (512 x 8) 828141 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


R ot 

2 
(INCLUDES SCOPE Input Pulse Definitions 
AND JIG 


CAPACITANCE) 
INPUT PULSE CHARACTERISTICS 
isi | satns [soe | se 


NOTE: Ry = 4700, Ro = 10009, CL = S0pF 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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Signetics 


Military Bipolar Memory Products 


DESCRIPTION 

The 8285147 and 82S147A are field-pro- 
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The standard devices are 
supplied with all outputs at logical Low. 
Outputs are programmed to a logic High 
level at any specified address by fusing 
the Ni-Cr link matrix. 


The 825147 and 82S147A_ include 
on-chip decoding and one chip enable in- 
put for ease of memory expansion, and 
feature 3-State outputs for optimization of 
word expansion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 


Supply voltage 

Input voltage 

Output voltage Off-State 
Operating temperature range 


Storage temperature range 
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825147 
825147A 


4k-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
© Address access time: 75ns max 


@ Input loading: -150.A max 
@ One chip enable input 

© On-chip address decoding 
© No separate fusing pins 

® Fully TTL compatible 

© Outputs: 3-State 


© Unprogrammed outputs are Low 
level 


PARAMETER 


BLOCK DIAGRAM 


Ao © 
ADDRESS 
UNES 


Ago 


779 


APPLICATIONS 
® Prototyping/volume production 


© Sequential controllers 
© Microprogramming 

e Hardwired algorithms 
© Control store 

® Random logic 

© Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


20-pin Ceramic 82S147/BRA, 
Dual-In-Line 300mil-wide | 82S147A/BRA 


7 


64 x 64 MATRIX 


8 3-STATE DRIVERS 


O2 03 Of O5 OG O7 O8 


OUTPUT LINES 


853-0261 F00357 


Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (512 x 8) | 82S147, 82S147A 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Vcc = 5.5V 


SYMBOL PARAMETER TEST CONDITIONS12 LIMITS UNIT 
| Min | tye® | Max_| 


Input voltage 


Vi Low 
Vin High 
Clamp 


Voc = 4.5V, |) =-18MA 


Veco = 4.5V, TE = Low 
lo = 9.6mA 
lo =-2mA 


Input current 


hit Low 
Uy High 


Output current 


Voc = 5.5V 
V, =0.45V 
V, =5.5V 


Vec = 5.5V 
CE = High, Vo = 5.5V 
CE = High, Vo = 0.5V 

Voc = 5.5V, CE = Low, Vo = OV 


Hi-Z state 


Short circuit? 
Supply current 


Se ae a ae NN ee 


Capacitance® 


TE = High, Voc = 5.0V . 
Cin V, = 2.0V 10 pF 
Cour Vo = 2.0V 13 pF 


AC ELECTRICAL CHARACTERISTICS -55°C «< Ta < +125°C, 4.5V < Voc < 5.5V 


ee a 
Fig | Accesstine®™ | ouput | Aaeress | fs | 5 | | s | 8 | m | 


Fcc | Access imo® | Output | Chipenatio | [20 [| | 20 | ao | me | 
Pico] Disablotine | Output | chipbisablo| [| 20 [| «5 | | 20 | 90 | me | 


NOTES: 
1. All voltage values are with respect to network ground terminal. 
2. Positive current is defined as into the terminal referenced. 

3. Duration of short circuit should not exceed 1 second. 

4. Tested at an address cycle time of tps. 

5. Typical values are at Voc = 5V, Ta = +25°C. 

6. Guaranteed, but not tested. 
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Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (512 x 8) | 82S147, 82S147A 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


(INCLUDES SCOPE 

Cy AND JIG 
CAPACITANCE) 

Input Pulse Definitions 


Tas [ se [soon [eine | ss 


NOTE: Ry = 4700, Ro = 1KQ, Cy = 50pF 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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Signetics 


Military Bipolar Memory Products 


DESCRIPTION 

The 82S147B is_ field-programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. The 
standard devices are supplied with all 
outputs at logical Low. Outputs are pro- 
grammed to a logic High level at any spe- 
cified address by fusing the Ni-Cr link 
matrix. 


The 82S147B includes on-chip decoding 
and one chip enable input for ease of 
memory expansion, and features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 


PIN CONFIGURATION 


Power supply voltage 
Input voltage 

Output voitage Off-State 
Storage temperature range 


June 7, 1988 


825147B 
4K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
e Address access time: 45ns max 


APPLICATIONS 


® Prototyping/volume production 
@ Input loading: -150,:.A max ® Sequential controllers 
®@ One chip enable input ® Microprogramming 
@ On-chip address decoding @ Hardwired algorithms 
© No separate fusing pins © Control store 
@ Fully TTL compatible 


© Outputs: 3-State 


© Random logic 
® Code conversion 


e Unprogrammed outputs are Low 


level ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


20-pin Ceramic 82S147B/BRA 


Dual-In-Line 300mil-wide 
RATING UNIT 


PARAMETER 


BLOCK DIAGRAM 


03 04 O5 % 
OUTPUT LINES 


0; O02 07 Og 
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Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (512 x 8) 82S147B 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


ra 


| Min | Nom_| 
| 45 | 50 | 
| HighlovelInputvoliage 
FLowiovellnputvokage SSS 
Input clamp current ae eae -18 m 

FHighlevelouputourent SSCS 
Ftowlevelouputeurent —SSCSC~—SCSCSTSC‘dSC*d 

ae 


Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta< +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS?? 


ft. | InputLow current, | Voc Maieosv | 
jt | Inputighcurent | Mi 55VVoo=Max ||| ao 


Pow | OF-State Ouputcurenttighovel | CE-High,Voo=55V.vo-sev_| | | 40 | 4A 
Piauz | OF Stato Output curontLowlovel | Veo = 55V,CE =High Vo-aov | |_| 40 | 0a 
Fics | Shortcut Ouipurcurent® —__|__Vep=85V,0E Low Vo-ov [18 | | -05 | ma _ 
Fo | Surplycurent——SSCS*dCOC*C*«éE ghee =ssv YY | 160 | ma 


CE = High, Voc = §.0V 
Input Capacitance® V, = 2.0V 10 pF 
Output Capacitance® Vo = 2.0V 13 pF 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER FROM LIMITS UNIT 
. | Min | Typ | Max _| 


ft | Accesstimet utp | Actross | | 04s 
jf tcc_ | Enabletimes Output 
| Output | 


Enable time! ce 


NOTES: 
. Positive current is defined as into the terminal referenced. 


. All voltages with respect to network ground terminal. 
. Duration of short circuit should not exceed 1 second. 


Tested at an address cycle time of 1ps. 

. Typical values are at Voc = 5V, Ta = +25°C. 

. Guaranteed, but not tested. 

. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Testing of these 
values requires special equipment. 


NOOSA who 
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Signetics Military Bipolar Memory Products Product Specification 


4K-Bit TTL Bipolar PROM (512 x 8) | 82S147B 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS | 


2.7V 


" NEGATIVE 
PULSE 


TTHLAth _ STL) 


TLH(tr) 


POSITIVE 
PULSE 


INCLUDES SCOPE ‘w 
Jl 


CL ANDJIG 
| CAPACITANCE 


Input Pulse Definitions 


Va [ ten Fate [Puts wets | | on 
ise [vie [scons [sine | ss 


NOTE: Ry = 4700, Ro = 1KQ, C = 50pF. 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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Signetics 825181 7 
| 8K-Bit TTL Bipolar PROM 


Military Bipolar Memory Products Product Specification 

DESCRIPTION FEATURES APPLICATIONS 

The 82S 181 is field-programmable, which Address access time: 90ns max © Sequential controllers 
means that custom patterns are ; 

immediately available by following the ° Input loading: -150,A max ° Microprogramming 
Signetics Generic | fusing procedure. The @ On-chip address decoding ¢ Hardwired algorithms 
825181 is supplied with all outputs at a 

logical Low. Outputs are programmedtoa + Fourehip enable inputs es Cenirelsiore 

logic High level at any specified address © Outputs: 3-State @ Random logic 

by fusing the Ni-Cr link matrix. © No separate fusing pins © Code conversion 

This device includes on-chip decoding Unprogrammed outputs are Low 

and 4 chip enable inputs for ease of level ORDERING INFORMATION 


memory expansion. It features 3-State 
outputs for optimization of word © Fully TTL compatible 
expansion in bused organizations. 


DESCRIPTION ORDER CODE 


24-pin Ceramic 

Dual-In-Line 600mil-wide | 82S181/BJA 
24-pin Ceramic Flat Pack | 82S181/BKA 
28-Pin Ceramic LLCC 82S181/B3A 


ABSOLUTE MAXIMUM RATINGS 


ie 
ees - 


Operating temperature range : -55 to +125 
__ 6510 +150 tess 


Storage temperature range 


PIN CONFIGURATION BLOCK DIAGRAM 


Ag © 


ADDRESS 
64 x 128 MATRIX 


Og O5 O86 
OUTPUT LINES 
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Signetics Military Bipolar Memory Products Product Specification 


8K-Bit TTL Bipolar PROM (1024 x 8) 82S181 


DC ELECTRICAL CHARACTERISTICS -55°C < Tas +125°C, 4.5V < Voc s 5.5V 


SYMBOL PARAMETER TEST CONDITIONS" 2 LIMITS UNIT 
| Min | typS | Max_| ) 


Input voltage? 


Vit Low Vv 

Vin High Vv 

ViK Clamp Voc = 4.5V, |) =-18MA Vv 
Output voltage? 


Veo =4.5V 
CEs 2 = Low, CEs34 = High 
Low lo = 9.6mA 
= High lo =-2mA ; 
hit Low 
hy High 


Output current! 


Voc = §.5V 
loz Hi-Z state CE, 2 = High, CE34 = Low, Vo = 5.5V pA 


CE1 2 = High, CE34 = Low, Vo = 0.4V pA 
los Short circuit CE} 2 = Low, CE34 = High, Vo = OV mA 
Vec = 5.5V, High stored 


Supply current 


Po se et OE 


Capacitance® 


s,s _| 
Cour 
SYMBOL PARAMETER 


rT 
Pes | Aasess me? att 
Mico | Disabetine at 
NOTES: 


1. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 
. Duration of short circuit should not exceed 1 second. 


2 
3 
4. Tested at an address cycle time of tps. 
5 
6 


d 
fo) 


= High, CE3,4 = Low, Voc = 5.5V 


CE, 2 = High, Voc = 5.0V 
, V, =2.0V 
Vo = 2.0V 


Chip Disable 


. Typical values are at Vcc = SV, Ta = +25°C. 
. Guaranteed, but not tested. 
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8K-Bit TTL Bipolar PROM (1024 x 8) 825181 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


CL 
(INCLUDES SCOPE Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
is | swite [soon [esos | =e 


AND JIG 
CAPACITANCE) 


NOTE: Ry = 4709, Ro = 1KQ, Cy = 50pF. 


TIMING DIAGRAMS 


ADDRESS vm 
VM 
tAA 


Vue 1.5V 


ADDRESS 
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Military Bipolar Memory Products 


DESCRIPTION 

The 82S181A is field-programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. The 
82S181A is supplied with all outputs at a 
logical Low. Outputs are programmedtoa 
logic High level at any specified address 
by fusing the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 4 chip enable inputs for ease of 
memory expansion. lt features 3-State 
outputs for optimization of word 
expansion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 
Vec Supply voltage 


Input voltage 
Output voltage Off-State 


Ta 


Tste 


PIN CONFIGURATION 


Operating temperature range 
Storage temperature range 


For LLCC Pin Assignemtins, eco JEDEC Sid. No. 21 


October 14, 1987 


825181A 


8K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
© Address access time: 55ns max 


@ Input loading: -150LA max 
© On-chip address decoding 
© Four chip enable inputs 

© Outputs: 3-State 

® No separate fusing pins 


® Unprogrammed outputs are Low 
level 


© Fully TTL compatible 


PARAMETER 


BLOCK DIAGRAM 


Ao © 
ADDRESS 
LUNES 


788 


APPLICATIONS 
© Prototyping/volume production 


© Sequential controllers 
® Microprogramming 

@ Hardwired algorithms 
© Control store 

© Random logic 

® Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Ceramic 

Dual-In-Line 600mil-wide | 82S181A/BJA 
24-pin Ceramic Flat Pack | 82S181A/BKA 
28-Pin Ceramic LLCC 82S181A/B3A 


64 x 128 MATRIX 


8 3-STATE DRIVERS 


O02 03 O% O5 6 
OUTPUT LINES 


07 Og 
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Signetics Military Bipolar Memory Products Product Specification 


8K-Bit TTL Bipolar PROM (1024x8) sts 82S181A 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS12 LIMITS UNIT 
| Min | Typ® | Max_| 


Input voltage? 


Vit Low : 0.8 Vv 
Vin High V 
Vix Clamp Voc = 4.5V, |, =-18MA -1.2 Vv 


Output voltage? 


Vot Low 
Vou Hig h 


Input current! 


hie Low 
Ni High : 


Output current! 


Vec = 4.5V, CEy2 = Low, CEs, = High : 
lo = 9.6mA 
lo =-2mA 


Vec = 5.5V 
Hi-Z state , TE} .2 = High, CE3.4 = Low, Vo = 5.5V pA 
CEi 2 = High, CEs, = Low, Vo = 0.4V pA 
Short circuit? , CE.2 = Low, CE34 = High, Vo = OV mA 
Voc = 5.5V, High stored 


Supply current 


rec | SSSS~*dSC ig gh Og mL Voge es | es] ma 


Capacitance® 


CE12 = High, Vec = 5.0V 
Cin 
Court 


V, = 2.0V 
AC ELECTRICAL CHARACTERISTICS -55°c < Tas +125°C, 4.5V < Voc <5.5V 


Vo = 2.0V 
SYMBOL PARAMETER FROM LIMITS 


< 
SP 
Fcc | Accosstimat——SSCS~*d (tpt | rip natio |_| 
| onpst meal 


Disable time Chip Disable 


UNIT 


NOTES: 

1. Positive current is defined as into the terminal referenced. 
. All voltages with respect to network ground. 

. Duration of short circuit should not exceed 1 second. 


. Tested at an address cycle time of 1ps. 


. Typical values are at Voc = 5V, Ta = +25°C. 
. Guaranteed, but not tested. 


Ons wr 
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Signetics Military Bipolar Memory Products . Product Specification 


8K-Bit TTL Bipolar PROM (1024x8) : —- 82S181A 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


TTHL(th 


{TLH(tr) 


POSITIVE 
PULSE 


CL 
Input Pulse Definitions 


va [reste [Puce wish | tax | ton | 
asv[ sie [stone | sins [ ess | 


(INCLUDES SCOPE 
AND JIG 
CAPACITANCE) 


NOTE: Ry = 4702, Ro = 1K, CL = 50pF. 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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Military 
Bipolar Memory Products 


DESCRIPTION 

The 82LS181 is ftield-programmable, 
which means that custom patterns are im- 
mediately available by following the Sig- 
netics Generic | fusing procedure. The 
82LS181 is supplied with all outputs at log- 
ical Low. Outputs are programmed to a 
logic High level at any specified address 
by fusing the Ni-Cr link matrix. 


This device includes on-chip decoding 
and 4 chip enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expansion 
in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 
SYMBOL |- 
Voc Supply voltage 
Input voltage 
Output voltage Off-State 
Operating temperature range 


Tst¢ 


PIN CONFIGURATION 


Storage temperature range 


November 29, 1988 


82LS181 


(1024 x 8) 


Product Specification 


FEATURES 
e Address access time: 120ns max 


e Input loading: -150nA max 
e On-chip address decoding 
e Four chip enable Inputs 
e No separate fusing pins 


e Unprogrammed outputs are Low 
level 


e Fully TTL compatible 
e Outputs: 3-State 


PARAMETER 


BLOCK DIAGRAM 


Ag 


ADDRESS 


791 


8K-Bit TTL Bipolar PROM 


APPLICATIONS 
e Prototyping/volume production 


e Sequential controllers 
e Microprogramming 

e Hardwired algorithms 
e Control store 

e Random logic 

e Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
24-Pin Ceramic 
Dual-In-Line 600mil-wide 82LS181/BJA 


RATING UNIT 


64 x 128 MATRIX 


8 3-STATE DRIVERS 


02 03 O4 O85 
OUTPUT LINES 


Og 7 8 


853-0264 F02724 


Signeticas Military Bipolar Memory Products Product Specification 


8K-Bit TTL Bipolar PROM (1024 x 8) 82LS181 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc <5.5V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 


Input voltage? 
Vi Low Vv 
Vin High Vv 
VK sf. Clamp Voc = 4.5V, I) =-18MA Vv 


Qutput voltage? 


Voc = 4.5V, CE12 = Low, CE34 = High 
~ lo = 4.8mA 
lo =-1mA 


Output current! 


Voc = 5.5V 
CE, 2 = High, CE34 = Low, Vo = 5.5V 
TE, 2 = High, CE3,4 = Low, Vo = 0.4V 

TE12 = Low, CE34 = High, Vo = OV, High stored 

Supply current ; 


A A PE 


| Capacitance® 


Hi-Z state 


Short circuit? 


TE},2 = High, CE3.4 = Low, Vcc = 5.0V 
Vi = 2.0V 
Vo = 2.0V 


Address 
Chip enable 


NOTES: 

1. Positive current is defined as into the terminal referenced. 
2. All voltages with respect to network ground. 

3. Duration of the short circuit should not exceed 1 second. 
4. Tested at an address cycle time of ips. 

5. Typical values are at Voc = 5V, Ta = 25°C. 

&. Guaranteed, but not tested. 
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Signeticas Military Bipolar Memory Products Product Specification 


8K-Bit TTL Bipolar PROM (1024 x 8) 82LS181 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


NEGATIVE 
PULSE 


tTHLAA 


tTLH(tr) 


INCLUDES SCOPE 
CL AND JIG 
CAPACITANCE 


tw 


Input Pulse Definitions 


Ry = 1k, Ro = 3kQ, Cy = SOpF. 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 


cE, CEQ 


' CEg, CEq 
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Signelics 


Military Bipolar Memory Products 


DESCRIPTION 

The 82S 185 is field-programmable, which 
means that custom patterns are 
immediately available by following the 
Signetics Generic | fusing procedure. The 
standard 82S185 is supplied with all 
outputs at logical Low. Outputs are pro- 
grammed to a logic High level at any spe- 
cified address by fusing the Ni-Cr link 
matrix. 


This device includes on-chip decoding 
and one chip enable input for memory 
expansion. It features 3-State outputs for 
optimization of word expansion in bused 
organizations. 


ABSOLUTE MAXIMUM RATINGS 
SYMBOL 
Supply voltage 
Input voltage 
Output voltage Off-State 
Operating temperature range 


Storage temperature range 


May 30, 1990 


825185/185A/185B 
8K-Bit TTL Bipolar PROM 


(2048 x 4) 


- Product Specification 


FEATURES 
e@ Address access time: 55ns max 


@ Input loading: -150n.A max 
@ On-chip address decoding 
© No separate fusing pins 


@ Unprogrammed outputs are Low 
level 


© Fully TTL compatible 
© One chip enable input 
© Outputs: 3-State 


PARAMETER 


BLOCK DIAGRAM 


_ AS 
ADDRESS 
UNES 


A1o 


794 


APPLICATIONS 
© Sequential controllers 


® Control store 
© Random logic 


®@ Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


82S185/BVA 


18-pin Ceramic 
; eel 82S185A/BVA 
Dual-In-Line 300mil-wide 82S185B/BVA 


82S185/BYA 
18-pin Ceramic Flat Pack | 82S185A/BYA 
82S185B/BYA 


RATING UNIT 


Le] 


DC 
DC 
DC 
C 
°C 


| S5to+125 |e 
| 5 to+t50 | 


O2 03 O4 
OUTPUT LINES 


853-0265 99704 


Signetics Military Bipolar Memory Products Product Specification 


8K-Bit TTL Bipolar PROM (2048 x 4) 82S185/185A/185B 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc <5.5V 


SYMBOL PARAMETER TEST CONDITIONS" 2 LIMITS UNIT 
| Min | Typ® | Max _| 


Input voltage 


Vit Low Vv 

Vin High Vv 

Vik Clamp Veco = 4.5V, hy = -18mA V 
Output voltage 


Vec = 4.5V, CE = Low 
lo = 16mA 
lo =-2mA 


Output current 


Voce = 5.5V 
CE = High, Vo = 0.4V 
TE = High, Vo = 5.5V 

CE = Low, Vo = OV, High stored 


Hi-Z state 


Short circuit? 
Supply current 


ple =| EH HighsVeoessv TT 90 190 | ma 


Capacitance® 


CE = High, Veco =5.0V 
V, =2.0V 
Vo = 2.0V 


PARAMETER 


185A 
185/185B 


185A 
185B 
185/185B 
185A 


1. All voltages are with respect to network ground terminal. 
. Positive current is defined as into the terminal referenced. 
. Duration of short circuit should not exceed 1 second. 


2 
3 
4. Tested at an address cycle time of 1ps. 
§ 
6 


. Typical values are at Voc = 5V, Ta = +25°C. 
. Guaranteed, but not tested. 
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8K-Bit TTL Bipolar PROM (2048 x 4) 82S185/185A/185B 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS > 


2.7V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


INCLUDES SCOPE 
CL AN 
CAPACITANCE 
Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
NOTE: 
a Tia [ses sin | 


TIMING DIAGRAMS 


ADDRESS 
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Military Bipolar Memory Products 


DESCRIPTION ; 

The 825191 and 82S191A are field 
programmable, which means that custom 
patterns are immediately available by 
following the Signetics Generic | fusing 
procedure. The 82S191 and 82S191A are 
supplied with all outputs at a logical Low. 
Outputs are programmed to a logic High 
level at any specified address by fusing 
the Ni-Cr link matrix, 


This device includes on-chip: decoding 
and 3 chip enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


PIN CONFIGURATION 


For LLCC pin assignments, see JEDEC Standard 21A 


January 25, 1990 


825191, 82S191A 
16K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 

e Address access time: 
- 828191: 100ns max 
- 82S191A: 55ns max 


© Input loading: -150nA max 
© Three chip enable inputs 


-@ On-chip address decoding 


© No separate fusing pins 


@ Unprogrammed outputs are Low 
level 


© Fully TTL compatible 
© Outputs: 3-State 


BLOCK DIAGRAM 


1:128 
DECODER 


797 


APPLICATIONS 
© Sequential controllers 


@ Microprogramming 
© Hardwired algorithms 


© Control store 


© Random logic 


® Code conversion 
ORDERING INFORMATION 
ORDER 
DESCRIPTION CODE 
24-pin Ceramic: 82S191/BJA, 
Dual-In-Line 600mil-wide } 82S191A/BJA 
24-pin Ceramic 82S191/BLA, 
Dual-In-Line 300mil-wide | 82S191A/BLA 
24-pin Ceramic Flat 82S191/BKA, 
Package 82S191A/BKA 
: : 82S191/B3A, 
28-pin Ceramic LLOC 82S191A/B3A 


128 x 128 
MATRIX 


8 THREE-STATE DRIVERS 


O2 03 O% O85 
OUTPUT LINES 


853-0267 98614 


Signetics Military Bipolar Memory Products Product Specification 


16K-Bit TTL Bipolar PROM (2048 x 8) 82S191, 82S191A 


ABSOLUTE MAXIMUM RATINGS® 


SYMBOL PARAMETER RATING 


Vec DC 
Cc 


Operating temperature range -55 to +125 
Storage temperature range -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


Pig | iputclampcurent 
0 


Operating free air temperature range 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc <5.5V 


SYMBOL PARAMETER TEST CONDITIONS" 2 


Input Clamp voltage Voc = Min, |, = -18mA 


Vec = Min 
Low level Output voltage TE) = Vi CEos = Vin, lo= Max 


High level Output voltage Voc = Min, Io = Max 
Low level Input current Voc = Max, V; = 0.45V 
Pint | High level Input current Voc = Max, V; = 5.5V 


lowz! OFF-State output current low level TE, =High ie Vo = 0.4V i 
OFF-Stat i rite 
-State output current High State TE, = High, CE>3 = Low, Vo = 5.5V 


CE, = Low, CE23 = High, 


ee 4 
jos | Short circuit output current Veg = Max, Vo = OV 


Supply current CE; = High, CE23 = Low, Vcc = Max 
: TE, = High, CE23 = Low 
Input Capacitance Voc = Nom, V; = 2.0V 
Output Capacitance 


Voc = Nom, CE, = High, CE23 = Low 
Vo = 2.0V 
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16K-Bit TTL Bipolar PROM (2048 x 8) 82S191, 82S191A 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc = 5.5V 


SYMBOL PARAMETER Rae 


re 


| Min | 
[einer [ 
z co 


[to | Disabletime | = 

NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. All voltages with respect to network ground. 

3. Duration of short circuit should not exceed 1 second. 

4. Tested at an address cycle time of tps. 

5. Typical values are at Voc = SV, Ta = +25°C. 

6. Guaranteed, but not tested. 

7. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Testing of these 
values requires special equipment. 

8. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only 


and functional operation of the device at these or any other conditions above those indicated in the operation sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


TTHL( tf {TLH(tr) 


tTLH(tr) ‘TH th) 


POSITIVE 
PULSE 


INCLUDES SCOPE 


CL AND JIG 
CAPACITANCE 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 


Ry = 4707 , Ro = 1k, CL = 50pF. 
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16K-Bit TTL Bipolar PROM (2048 x 8) 825191, 82S191A 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 


January 25, 1990 800 


Signetics 


Military Bipolar Memory Products 


DESCRIPTION 

The 82HS195A is field programmable, 
which means that custom patterns are 
immediately available by following the 
Generic Il fusing procedure. The 
Signetics 82HS195A supplied with all 
outputs at logical High. Outputs are pro- 
grammed to a logic Low level at any 
specified address by fusing a program- 
mable matrix. 


This device includes on-chip decoding 
and two chip enable inputs for memory ex- 
pansion. It features 3-State outputs for op- 
timization of word expansion in bused 
organizations. 


ABSOLUTE MAXIMUM RATINGS 


Supply voltage 

Input voltage 

Output voltage Off-State 
Operating temperature range 
Storage temperature range 


82HS195A 


16K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
© Address access time: 35ns max 


@ Input loading: -2501A max 
® On-chip address decoding 
® No separate fusing pins 


@ Unprogrammed outputs are High 
level 


@ Fully TTL compatible 
© Outputs: 3-State 


PARAMETER 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


20-pin Ceramic 
Dual-In-Line 300mil-wide 82HS19SA/BRA 


°C 


October 14, 1987 


BLOCK DIAGRAM 


Ao 


ADDRESS 
UNES 


Ag 


801 


| 5tort50 | 


128 x 128 MATRIX 


43-STATE DRIVERS 


02 03 
OUTPUT LINES 


853-0269 F00187 


Signetics Military Bipolar Memory Products Product Specification 


16K-Bit TTL Bipolar PROM (4096 x 4) | 82HS195A 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc s 5.5V 


SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT 
| Min | typ> | Max_| 


Input voltage 
Vit 
Vin 
Vik : , : : Vec = 4.5V, I =-18mA 

Output voltage 


Vec = 4.5V, CE, & CE. = Low 
lo, = 16mA 
lon = -2mA © 


Vo. Low 
Vou High 


Low 
Ii High 
Output current 


Voc = 5.5V 
CE, & CEs = High, Vo = 0.4V 
CE, & CE2 = High, Vo = 5. 5V 

Voc = 5.5V, CE, & CEs = Low, Vo = OV, High stored 


Hi-Z state 


Short circuit 
Supply current 


Ne ee ee 


Capacitance’ 
pF 
pF 
AC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TO LIMITS UNIT 
7 | Min | Type | Max_| 
taa or) Output Address 
tor Access time Output Chip enable 


[co | Disabietme® YT utput [chip disabie |_| 20 [25 | ns | 


. All voltages are with respect to network ground terminal. 

. Positive current is defined as into the terminal referenced. 

. Measured with one output switching from a Logic “1” to a Logic “O”. 

. Output shorted for no more than one second. No more than one output shorted at a time. 

. Typical values are at Voc = 5V, Ta = +25°C. 

. Tested at an address cycle time of ips. 

. Guaranteed, but not tested. 

. Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operation sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


CE, & TEs = High, Vec =5.0V 
V, = 2.0V 
Vo = 2.0V 


Cin 
Court 


OND OhOND— 
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Signetics Military Bipolar Memory Products Product Specification 


16K-Bit TTL Bipolar PROM (4096 x 4) | 82HS195A 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


Ro CL 
INCLUDES SCOPE 
AND JIG 
CAPACITANCE 


NOTE: Ry = 2702, Ro = 6009, CL = 50pF. 


TIMING DIAGRAM 


ADDRESS 


ADDRESS 


October 14, 1987 803 


signetics 


Military Bipolar Memory Products 


DESCRIPTION 

The 82S291A is field programmable, 
which means that custom patterns are 
‘immediately available by following the 
Signetics Generic Il fusing procedure. The 
82S291A is supplied with all outputs at a 
logical High. Outputs are programmed to 
a logic Low level at any specified address 
by fusing the vertical junction matrix. 


This device includes on-chip decoding 
and 3 chip enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan- 
sion in bused organizations. 


ABSOLUTE MAXIMUM RATINGS 


Voc Supply voltage 
Input voltage 
Output voltage Off-State 
Storage temperature range 


PIN CONFIGURATION 


For LLCC Pin Assignemtns, see JEDEC Std. No. 21A 


January 27, 1989 


825291A © 


16K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 
e@ Address access time: 35ns max 


@ Input loading: -250A max 


_@ Three chip enable inputs 


@ On-chip address decoding 


@ No separate fusing pins 


@ Unprogrammed outputs are High 


level 
© Fully TTL compatible 
® Outputs: 3-State . 


PARAMETER 


BLOCK DIAGRAM 


Ao & 
aporess | 


804 


APPLICATIONS 
© Sequential controllers 


® Microprogramming 

© Hardwired algorithms 
© Contro! store 

@ Random logic 

®@ Code conversion 


® Prototyping/volume production 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Ceramic 
Dual-In-Line 300mil-wide | 82S291A/BLA 


Vv 
Vv 


+7 pc 


128 x 128 MATRIX 


03 0, Os % 
OUTPUT LINES 


853-1210 F02947 


Signetics Military Bipolar Memory Products Product Specification 


16K-Bit TTL Bipolar PROM (2048 x 8) 82S291A 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER TEST CONDITIONS"? 


CEs = Low, CE2 = High, Voo= Min, lon = Max 
je InputLow-levelcurrent | Voc =Maxvizoasy || 
[in [inputHiigh-evel current | og =Maxvi=55V | 
Voc =Max, TE =High CEas=LowVo=04| | 
[tone __| Off Stato output current High-Stato | TE; =High CEzs=Low,Vo=5.5,Voo=Max| | | 40 | uA 
[los | Outputshort circuit current? | TE; = Low, CEas=High, Voc=Max,Vo=ov | -16 | | 96 | mA 
[loc | Supply current®@ | CE = High, CEag=Low Voo=56v_ | | 190 | 185 | mA 


CE, = High, CEa3 = Low, Voc = 5.0V 
Cin Input capacitance® V, = 2.0V 
Cout Output capacitance® Vo = 2.0V 


AC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER FROM LIMITS UNIT 


| Min | 
ia | Aeconsting® ——OSCSC~C~“S*‘“~*~*~dSC | ress 
Tice | Accosstine® SSCS ntpst | hip nation |_| 10 | 


NOTES: 
. Positive current is defined as into the terminal referenced. 


. All voltages with respect to network ground. 
. Duration of short circuit should not exceed 1 second. 


. Tested at an address cycle time of ips. 

Typical values are at Voc = 5V, Ta = +25°C. 

Guaranteed, but not tested. 

. Measured with one output switching from a logic “1” to a logic "0". These are absolute voltages with respect to device ground pin and include 
all overshoots due to system and/or tester noise. Testing of these values requires special equipment. 

. Measured with all inputs grounded and all outputs open. 


2 NOOO OW 
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16K-Bit TTL Bipolar PROM (2048 x 8) 82S291A 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


{TLH(tr) 


tTHL{tf) 


POSITIVE 
PULSE 


CL 
Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 


(INCLUDES SCOPE 
AND JIG 
CAPACITANCE) 


NOTE: Ry = 4702, Ro= 1KQ, Cy = 50pF. 


TIMING DIAGRAMS 


ADDRESS 


CE =3.0V 


TE=0 


On 


ADDRESS 
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DESCRIPTION 

The 82HS321 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic ll fusing procedure. The 
82HS321 is supplied with all outputs at a 
logical High. Outputs are programmed to 
a logic Low level at any specified address 
by fusing a programmable matrix. 


This device includes on-chip decoding 
and 2 chip enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word 
expansion in bused organizations. 


FEATURES 

@ Address access time: 
— 82HS321A: 45ns max 
— 82HS321B: 35ns max 


ABSOLUTE MAXIMUM RATINGS 


Supply voltage 
Input voltage 
Output voltage Off-State 


Storage temperature range 
PIN CONFIGURATION 


For LLCC Pin Assignments, see JEDEC Std. 21 


December 7, 1988 


(4096 x 8) 


Product Specification 


@ Input loading: -250.A max 
@ Two chip enable inputs 
@ On-chip address decoding 
® No separate fusing pins 


® Unprogrammed outputs are High ~ 


level 
© Fully TTL compatible 
© Outputs: 3-State 


APPLICATIONS 
® Prototyping/volume production 


© Sequential controllers 


© Microprogramming 


PARAMETER 


BLOCK DIAGRAM 


Ag © 
appress | 
unes | 


807 


82HS321A/82HS321B 
32K-Bit TTL Bipolar PROM 


@ Hardwired algorithms 
© Control store 

© Random logic 

® Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
24-pin Ceramic 82HS321A/BJA 
Dual-In-Line 600mil-wide | 82HS321B/BJA 
24-pin Ceramic 
Dual-In-Line 300mil-wide | 824S321B/BLA 
24-pin Ceramic FlatPack | Bonesoi a RICA 
24-PinCeramiccLoc | SEIRSe ABSA 


128 x 256 MATRIX 


O03 0% Of O06 
OUTPUT LINES 
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32K-Bit TTL Bipolar PROM (4096 x 8) 82HS321A/82HS321B 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage 


High level input voltage 


Input clamp current 


High level output current 
Low level output current : 
Operating free-air temperature range 


Low level input voltage 


fle 


Veco = Min, CE, = Low, CE2 = High, lou = Max 
Voc = Max, V; = 0.4V 
Voc = Max, Vv, = 5.5V 


Vcc = Max, CE, = Low, CE> = High, 
Vo = OV with stored “1" 


pe ee ar 
a 
ro | s | | | 3 | 


— te | 
| Chipenabie | | 25 {| 30 | | 58 | 20 | ns 
a a 


Chip disable 


1. Positive current is defined as into the terminal referenced. 

2. All voltages with respect to network ground. 

3. Measured with one output switching form Logic “1” to a Logic “0”. These are absolute voltages with respect to device ground pin and include 
all overshoots due to system and/or tester noise. Testing of these values requires special equipment. _ 

4. Duration of short circuit should not exceed 1 second. 

5. Typical values are at Voc = 5V, Ta = +25°C. 

6. Tested at an address cycle time of 1ps. 

7. Guaranteed, but not tested. 
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32K-Bit TTL Bipolar PROM (4096 x 8) - 82HS321A/82HS321B 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


Ro CL oh 
INCL (ore) 
AND ra picgte Input Pulse Definitions 


me CAPACITANCE 
INPUT PULSE CHARACTERISTICS 
Tas [ we | Soom | esos | se | 


NOTE: Ry = 2702, Ro = 6002, CL = 50pF. 


TIMING DIAGRAM 


ADDRESS 


Vy= 1.5V 


ADDRESS >€ vu 


CE2 


CE; 
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DESCRIPTION 

The 82HS641 is field programmable 
which means that custom patterns are im- 
mediately available by following the Sig- 
netics Generic Il fusing Procedure. The 
82HS641 is supplied with all outputs ata 
logical High. Outputs are programmed to 
a logic low level at any specified address 
by fusing the vertical junction matrix. 


This device includes on-chip address de- 
coding with 1 chip enable input for ease of 
memory expansion. It features 3-State 
outputs for optimization of word 
expansion in bused applications. 


ABSOLUTE MAXIMUM RATINGS 


Power supply voltage 
Input voltage 


Output voltage Off-State 
Operating temperature range 


Storage temperature range 


82HS641A 
82HS641B 


64K-Bit TTL Bipolar PROM 


Product Specification 


FEATURES 


© Address access time: 
82HS641A = 55ns max 
82HS641B = 45ns max 


@ Input loading: -1004A max 
© One chip enable input 

© On-chip address decoding 
@ No separate fusing pins 


®@ Unprogrammed outputs are High 
level 


¢ Fully TTL compatible 
© Outputs: 3-State 


PARAMETER 


APPLICATIONS 
® Prototyping/volume production 


® Sequential controllers 
@ Microprogramming 
@ Hardwired algorithms 


' @ Control store 


® Random logic 


© Code conversion 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
24-pin Ceramic 82HS641A/BJA 
Dual-In-Line 600mil-wide | 82HS641B/BJA 

24-pin Ceramic LLCC Seon acey 


ee ee 


‘NOTE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions above those indicated in the operation sections of this specification is 
notimplied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


PIN CONFIGURATION 


For LLCC Pin Assignments, see JEDEC Std. 21 
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BLOCK DIAGRAM 


Ag O 


ADDRESS 
LINES 


810 


8 3-STATE DRIVERS 


O02 03 O% OF 
OUTPUT LINES 


07 Og 
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64K-Bit TTL Bipolar PROM (8192 x 8) 82HS641 A/82HS641B 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS! 2 LIMITS UNIT 
| Min [ Typ® | Max 


Input voltage 


Vit 0.8 V 
Vin i Vv 
Vik Voc = 4.5V, I; = 18mA -1.2 Vv 


Output voltage 


Voc = 4.5V, TE = Low 
Voi Low lo = 16mA Vv 
Vou High lo =-2mA 2.4 Vv 
hie Low -100 pA 
lie High 40 pA 


Output current 


Voc = 5.5V 
Hi-Z State TE = High, Vo = 0.5V -40 pA 
CE = High, Vo = 5.5V +40 pA 
Short circuit CE = Low, Vo = 0V -85 mA 


Supply current 


plo PE High Voo=ssv | 90 | 105 | mA 


Capacitance’ 


CE = High, Voc =5.0V 
Cin V, =2.0V 10 pF 
Court Vo = 2.0V 13 pF 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


ee ee 


Fig | Aeseos me® | ouput | Aros 
a ee 
[eo [seine [ope Tone | Js [ss Tes [oe 


NOTES: 

. Positive current is defined as into the terminal referenced. 

. All voltages with respect to network ground. 

. Measured with one output switching from a Logic “1” to a Logic “0”. 

. Duration of short circuit should not exceed 1 second, no more than one output shorted at a time. 
. Typical values are at Voc = 5V, Ta = 25°C. 


. Tested at an address cycle time of ips. 
. Guaranteed, but not tested. 


NO ORONM 
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64K-Bit TTL Bipolar PROM (8192 x 8) 82HS641 A/82HS641B 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V¥ 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


Ro CL 
INCLUDES SCOPE 
AND JIG Input Pulse Definitions 


CAPACITANCE 
Va [ fe. fte [rueewitn| ta [tou 
Tis] te | soon [sine [ne 


NOTE: Ry = 2700, Rg = 6002, CL = 50pF. 


TIMING DIAGRAMS 


ADDRESS 


ADDRESS 
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828100 

82S101 

825105 (PLS105) 
82S153A (PLS153A) 
PLC18V8z 
PLHS18P8A 
PLC415 
PLHS473 
PLHSS01 
PLS159A 
PLS167 

PLS168 

PLS173 

PLS179 
PLUS405 


Section 7 


PLD Data Sheets 


INDEX 

Field Programmable Logic Array (16x48 x8) 2.0... cece eee ee ee eee 815 
Field Programmable Logic Array (16x 48 x8) 2.0... cece cee eee 815 
Field Programmable Logic Sequencer (16 x 48 x8) 1... 0... cece eee eee 821. 
Field Programmable Logic Array (18 x 42x10) 2... ccc cee ene 832 
Zero Standby Power Universal PAL®-type Device ...............00 eens 839 
Programmable AND Array Logic (18 x 72 x8) ........... sp eibigueiaieve: foarniaen 8 852 
CMOS Programmable Logic Sequencer (17 x68 x8) ............06. a 857 
Field Programmable Logic Array (20 x 24X11) 2... cece cee eee eee 875 
Programmable Macro Logic Random Logic Unit (32 x 72 x 24) ...........0. 881 
Field Programmable Logic Sequencer (16x45 12) 2.0... . cece eee ee eee 886 
Field Programmable Logic Sequencer (14 x 48 x6) 0.0... 0. ccc. cece eee ee 896 
Field Programmable Logic Sequencer (12x48 X8) 00... .. ccc eee eee e eee 906 
Field Programmable Logic Array (22 x 4210) 2.0... .. ccc cece eee eee 917 
Field Programmable Logic Sequencer (20 x 4512) 2.0... ... eee eee eee eee 925 . 


Field Programmable Logic Sequencer (16 X64*8) 2... .. cc cece cee 935 
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Customer Specific Products 


DESCRIPTION 

The 82S100 (3-State) and82S101 (Open- 
Collector) are bipolar, Fuse Program- 
mable Logic Arrays (FPLAs). Each device 
utilizes the standard AND/OR invert archi- 
tecture to directly implement custom sum 
of product logic equations. 


Each device consists of 16 dedicated in- 
puts and 8 dedicated outputs. Each output 
is capable of being actively controlled by 
any or all of the 48 product terms. The 
True, Complement, or Don't Care condi- 
tion of each of the 16 inputs ANDed togeth- 
er comprise one P-term. All 48 P-terms 
are selectively ORed to each output. The 
user must then only select which P-term 
will activate an output by disconnecting 
terms which do not affect the output. In ad- 
dition, each output can be fused as ac- 
tive-HIGH (H) or active-LOW (L). 


The 82S100 and 82S101 are fully TTL 
compatible, and include chip enable con- 
trol for expansion of input variables and 
output inhibit. They feature either Open- 
Collector or 3-State outputs for ease of ex- 
pansion of product terms and application 
in bus-organized systems. 
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825100/825101 


Field Programmable Logic Array 
(16 x 48 x 8) 


Product Specification 


PIN CONFIGURATION 


FEATURES 
e Field-programmable (Ni-Cr link) 
e Input variables: 16 
e Output functions: 8 
e Product terms: 48 
e I/O propagation delay: 80ns max 
e Power dissipation: 600mW typ 
e Input loading: -150,.A max 
¢ Chip enable input 
e Output option: 
- 82S100: 3-State 
- 82S101: Open-Collector 


¢ Output disable function; 
- 3-State: Hi-Z 
- Open-Collector: Hi 

© Separate I/O architecture 


+t = Open or grounded during normal operation 


APPLICATION 
e CRT display systems 


e Code conversion 


For LLCC Pin Assignments, see JEDEC Std. No. 21 


LOGIC FUNCTION 


TYPICAL PRODUCT TERM: 
Pn=A®Becep 


e Peripheral controllers 
e Function generators 


e Look-up and decision tables 

TYPICAL LOGIC FUNCTION: 

AT OUTPUT POLARITY = H 
Z=PO0+P14+P2... 


e Microprogramming 


e Address mapping 


e Character generators eS POSPrePIe 


Z=PU@ PT Pze... 


NOTES: 
1.For each of the 8 outputs, either function Z (active- 
High) or Z (active-Low) is available, but not both. 
The desired output polarity is programmed via the 
EX-OR gates. 


2.2, A, B, C etc. are user defined connections to fixed 
inputs (I) and output pins (0). 


e Data security encoders 

e Fault detectors 

¢ Frequency synthesizers 

e 16-bit to 8-bit bus interface 
e Random logic replacement 


ORDERING INFORMATION 


28-pin Ceramic DIP 600mil-wide 


815 853-0248 87485 


Product Specification 


825100/101 


Signetics Military Customer Specific Products 


Field Programmable Logic Array (16 x 48 x 8) 


r 
g 


FPLA LOGIC DIAGRAM 


his [24] 
hh 23 


A. 
ZR] P| ar 
1 1 A 


< 


47 ee eee e4039e eevee e323te eee ee 2WMBGeeseeveeififeseeneve ff Feeeeves0 


1. All AND gate inputs with a blown link float to a logic “1”. 
Programmable connection. 


2. All OR gate inputs with a blown fuse float to logic "0". 


NOTES: 
3. 2 


816 
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Field Programmable Logic Array (16 x 48 x 8) 82S100/101 


FUNCTIONAL DIAGRAM 


TYPICAL 
CONNECTION 


TYPICAL 
CONNECTION 


ABSOLUTE MAXIMUM RATINGS 


Vec Power supply voltage 
v input voltage 
input currents a CC MT 
Quiput currents | 00m 
Operating Temperature range 
Storage Temperature range 


Ta 


Tsta¢ 
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Field Programmable Logic Array (16x 48x8) | 825100/101 


DC ELECTRICAL CHARACTERISTICS -55°c < Ta <+125°C, 4.5V< Veco <5.5V 


SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT 
| Min | typ | Max | 


Input Voltage 


Voc = 5.5V 
Voc = 4.5V 
Vec = 4.5V, A = -18mA 


Output Current 
CE= HIGH, Vec = Max 
Vo = 5.5V 


Vo = 0.45V 
TE = LOW, Vo = OV 


Hi-Z State 


(828100) 
Short circuit (82S100)* 7 10 
Voc supply current® 


IO(OFF) 


los 
lec 
Capacitance? 


Cin Input 
Court Output ~ : 


AC ELECTRICAL CHARACTERISTICS -55°c < Ta $+125°C, 4.5V< Voc $5.5V 


| Min | Typ | Max _| 
Propagation Delay 


Tpp Input! Output Input 35 80 
Tce Chip enable Output Chip enable 15 40 


Disable Time 
[Too | Chipdisable | SC utput’ =| Chipenable =| | 15 | 40 | ons 
NOTES: 


1. Stresses above those listed under Absolute Maximum Ratings may cause malfunction or permanent damage to the device. This is a stress 
rating only. Functional operation at these or any other conditions above those indicated in the operational and programming specification of 
the device is not implied. 

. All typical values are at Voc = 5V, Ta = 25°C. 

All voltage values are with respect to network ground terminal. 

Test one pin at a time. 

. Measured with Vj. applied to CE and a logic high stored. 

. Measured with a programmed logic condition for which the output test is at a low logic level. Output sink current is applied through a resistor 

to Voc. 

. Duration of short circuit should not exceed 1 second. 

. loc is measured with the chip enable input at a logic high, 1;-145 = GND. 

. Guaranteed, but not tested. 

10. On unprogrammed device apply 10V - 14-145. 

11. Not testable on unprogrammed device. 


WOON AMHAwWN 
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Field Programmable Logic Array (16 x 48 x 8) 82S100/101 


LOGIC PROGRAMMING OUTPUT POLARITY -— (F) 
The FPLA can be programmed by means of 
Logic programming equipment. 


With Logic programming, the AND/OR/EX-OR 
gate input connections necessary toimplement 
the desired logic function are coded directly 
from logic equations using the Program Table. 


In this Table, the logic state or action of vari- 
ables |, P and F, associated with each Sum 
Term Sp, is assigned a symbol which results in 
the proper fusing pattern of corresponding link 
pairs, defined as follows: 


“AND” ARRAY - (1) 
i 
I 
i 
Pp 
SS 
inactive!2 13 [Oo [| bontcare | - | 


“OR” ARRAY — (F) 


+D-. 


[—Pastarus | CODE] 
[acre [a | 


[PastaTus [CODE 
[inactive |» 


NOTES: 
12. This is the initial unprogrammed state of all links. 
13. Any gate P,, will be unconditionally inhibited if any one of its (I) link pairs is left intact. 
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Product Specification 


Field Programmable Logic Array (16 x 48 x 8) 


82S100/101 


TIMING DEFINITIONS 


SYMBOL 


VIRGIN STATE 

The 828100/101 virgin devices are factory 
shipped in an unprogrammed state, character- 
ized by: 

1. Allinternal Ni-Cr Sinks are intact. 


Delay between beginning of 
Chip Enable Low (with input 
valid) and when Data Output 
becomes valid. 


Delay between when Chip En- 
able becomes High and Data 
Output is in Off-state (Hi-Z or 
High). 


Delay between beginning of 
valid input (with Chip Enable 
Low) and when Data Output 
becomes valid. 


2. Each product term (P-term) contains both 
True and Complement values of every in- 
put variable | (P-terms always logically 
“false”). 


3. The “OR” Matrix contains all 48 P-terms. 


4. The polarity of each output is set to active- 
High (Fp function). 


5. All outputs are at a Low logic level. 


February 5, 1987 


PARAMETER 


TEST LOAD CIRCUITS 


R2 
ia pea! SCOPE 


= CAPACITANCE 


NOTE: Ry = 4702, Ra = 1000Q, C, = SOpF, 


TIMING DIAGRAM 


ADDRESS 


828101 


VOLTAGE WAVEFORM 


2.7V 


NEGATIVE 
PULSE 


TTHLth 
TTLH(tr) 


POSITIVE 
PULSE 


Input Pulse Definitions 


eee 
sv [is [stone [sine | se 
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Military 
Application Specific Products 


DESCRIPTION 

The 828105 is a bipolar programmable 
state machine of the Mealy type. It con- 
tains logic AND-OR gate arrays with user 
programmable connections which control 
the inputs of on-chip State and Output 
Registers. These consist respectively of 
6 Qp, and 8 Q- edge-triggered, clocked 
S/R. flip-flops, with an asynchronous 
Preset option. All flip-flops are uncondi- 
tionally preset to “1” during power turn-on. 


The AND array combines 16 external 
inputs, Io.45, with six internal inputs, Pos, 
fed back from the State Register to form 
up to 48 transition terms (AND terms). 


All transition terms can include True, 
False, or Don't Care states of the control- 
ling variables, and are merged in the OR 
array to issue next-state and next-output 
commands to their respective registers on 
the Low-to-High transition of the Clock 
pulse. Both True and Complement transi- 
tion terms can be generated by optional 
use of the internal variable (C) from the 
Complement Array. Also, if desired, the 


FUNCTIONAL DIAGRAM 


May 13, 1987 


Product Specification 


Preset input can be converted to Output 
Enable function, as an _ additional 
user-programmable option. 


FEATURES 

@ Field-programmable (Ni-Cr link) 
© 16 input variables 

© 8 output functions 

© 48 transition terms 

© 6-bit State Register 

© 8-bit Output Register 

® Transition Complement Array 

© Positive edge-trigger clock 


© Programmable asynchronous pre- 
set or Output Enable 


© Power-on preset to all “1” of 
internal registers 


e fax = 10.5MHz 
© 650mW power dissipation (typical) 
© TTL compatible 


821 


Signetics Programmable Logic 


825105 (PLS105) 


Field-Programmable Logic 
Sequencer (16 x 48 x 8) 


© Single +5V supply 
© 3-state outputs 


APPLICATIONS 
© Interface protocols 


© Sequence detectors 

@ Peripheral controllers 

© Timing generators 

® Sequential circuits 

e Elevator controllers 

© Security locking systems 
e Counters 


@ Shift registers 


ORDERING INFORMATION 


For LLCC pin assignments see JEDEC Standard 21 


853-0249 F08924 
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Field-Programmable Logic Sequencer (16 x 48 x 8) 


Signetics Military Application Specific Products 


FPLS LOGIC DIAGRAM 


Sa 


9) Soe 
HEE 


ae 


: 


sieves 


: 


‘ 


F 


CI 
a 


a 
SEER 


Programmable connection. 


Teck& else 


5 
ct 
c 


Se) ee 


2. All OR gate inputs with a blown fuse float to logic “0”. 


3. 


NOTES: 
1. All AND gate inputs with a blown link float to a logic “1”. 
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Field-Programmable Logic Sequencer (16 x 48 x 8) 82S105 


PIN DESCRIPTION 


cs SYMBOL NAME AND FUNCTION POLARITY 


Clock: The Clock input to the State and Output Registers. A Low-to-High transition on this Active-High 
line is necessary to update the contents of both registers. 


Logic Inputs: The 15 external inputs to the AND array used to program jump conditions Active-High/Low 


between machine states, as determined by a given logic sequence. 


Logic/Diagnostic Input: A 16th external logic input to the AND array, as above, when Active-High/Low 
exercised with standard TTL levels. When Ig is held at +10V, device outputs Fy . 5 reflect the 
contents of State Register bits Po. 5. The contents of each Output Register remains unalt- 


ered. 


Logic/Diagnostic Outputs: Eight device outputs which normally reflect the contents of Active-High 

Output Register bits Qg. 7, when enabled. When Ig is held at +10V, Fo.5 =(Po.5), and 
Fe, 7 = Logic “1”. 

Preset or Output Enable Input: A user programmable function: 


e Preset: Provides an asynchronous preset to logic “1” of all State and Output Register 
bits. Preset overrides Clock, and when held High, clocking is inhibited and Fp . 7 are 
High. Normal clocking resumes with the first full clock pulse following a High-to-Low 
clock transition, after Preset goes Low. 


e Output Enable: Provides an Output Enable function to all output buffers Fy. 7 from 
the Output Register. 


Active-High (H) 


Active-Low (L) 


ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER = ee UNIT 


ae ee 
Vi | tnputvottage st. Ve _ 
vo | Senpveage see 
pli | Inputcurrents 
a aS AS 
|Ta____| Operatingtemperaturorange | tes | 
| Tsrq_ | Storagetemperaturerange Tt ST 
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Field-Programmable Logic Sequencer (16 x 48 x 8) 82S105 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER? TEST CONDITIONS? LIMITS? 
| Min | Typ? | Max 


Input Voltage 


Voc = 4.5V 
Voc = Min, lx =-18mA 


Output Voltage ; 


Vou High® loy = -2mA 
Vot Low® lot = 9.6mA 


Voc = 5.5V. 
High V, = 5.5V 
Low V, = 0.45V 
Low (CK input) V = 0.45V 
Output Current 


lo(orF) Hi-Z state” 


log Short circuit*® 
loc Voc supply current? 
Capacitance’.10 


fom fie 
Court 
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Field-Programmable Logic Sequencer (16 x 48 x 8) 825105 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TO LIMITS UNIT 
, | Min | Typ | Max_| 


Pulse Width 
Clock'2 High 
Clock Low 
Period (w/o C-array) 
Period (w/C-array)'° 
Preset pulse 

Setup Time 


Input 
Input (through Complement array) '3 
Power-on preset!3 


Preset!9 
Hold Time 


pole Tes. oe oo ee ee 
pte ftp tpt ck to to Ps 
[Propagation Delay 


Propagation Delay 


Clock Output+ 
Output Enable’? Output- 
Output Disable'3 Output+ 
Preset Output+ 
Power-on preset!° Output+ 


Frequency of Operation 


fMax w/o C-array 
fax? w/C-array'0 


NOTES: 

1. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 
rating only. Functional operation at these or any other conditions above those indicated in the operational and programming specification of 
the device is not implied. 

. All typical values are at Voc = 5V, Ta = +25°C. 

. All voltage values are with respect to network ground terminal. 

. Testone ata time. 

. Measured with Vi, applied to OE and a logic High stored, or with Viy applied to PR. 

. Measured with a programmed logic condition for which the output is at a Low logic level, and Vi, applied to PR/OE Output sink current is 
supplied through a resistor to Vc. 

. Measured with Vi applied to PR/OE. 

. Duration of short circuit should not exceed 1 second. 

. loc is measured with the PR/OE input grounded, the outputs open. 

10. Guaranteed, but not tested. 

11. All typical values are at Voc = 5V, Ta = +25°C. 

12. To prevent spurious clocking, clock rise time (10% - 90%) < 30ns. 

13. Not testable on unprogrammed devices. 


On wp 


oon 
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TIMING DIAGRAMS 


tog 
Sequential Mode 


+3V 
ov 


em V0} 


1.5V 


Asynchronous Preset 


ts 


Power-On Preset 
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Field-Programmable Logic Sequencer (16 x 48 x 8) 82S105 


TIMING DEFINITIONS 


SYMBOL PARAMETER 
Width of input clock pulse. 
Interval between clock pulses. 


toxP1 Operating period — when not 
using Complement Array. 
Required delay between 
beginning of valid input and 
positive transition of Clock. 
texpe Operating period — when 
using Complement Array. 


Required delay between 
beginning of valid Input and 
positive transition of Clock, 
when using optional 
Complement Array (two 
passes necessary through the 
AND Array). 


LOGIC FUNCTION VIRGIN STATE 

A factory shipped virgin device contains all 
fusible links intact, such that: 

@2_Q1 G0 1. PR/CE option is set to PR. Thus, all outputs 


(sn) PRESENT STATE will be at “1°, as preset by initial power-up 
procedure. 


SYMBOL PARAMETER 


Delay between beginning of 
Output Enable Low and when 
Outputs become valid. 


Delay between beginning of 
Output Enable High and when 
Outputs are in the Off-State. 


SYMBOL PARAMETER 


Required delay between Vcc 
(after power-on) and negative 
transition of Clock preceding 
first reliable clock pulse. 


tvs 

ters Required delay between 
negative transition of 
Asynchronous Preset and 
negative transition of Clock 
preceding first reliable clock 
pulse. 

tcko 


Delay between positive 
transition of Preset and when 
Outputs become valid at "1". 


Delay between Vcc (after 
power-on) and when Outputs 
become preset at “1”. 


Width of preset input pulse. 
Maximum clock frequency. 


Required delay between 
positive transition of Clock and 
end of valid Input data. 


Delay between positive 
transition of Clock and when 
outputs become valid (with 
PR/OE Low). 


Typical State Transition: 


STATE REGISTER K-B-c-.., 2. All transition terms are disabled (0). 
Gos) seereiae 3. AIlS/R flip-flop inputs are disabled (0). 
4. The device can be clocked via a Test Array 
pre-programmed with a standard test 
SEO os Gare oh Rae Ei pattern. 
RESET Q;:81 =0 NOTE: The Test Array pattern must be 
Ry = (Gig*Qy° Uo) "ABC... deleted before incorporating a user pro- 
gram. This is accomplished automatically 
HOLD Qo: S9 =0 by any Signetics qualified programming 
R2=0 equipment. 
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82S105 


Pe TABLE 


aE 


H 
L 
be 
L 
L 
L 
L 


~ 33> WIKI 


x)o Lr ml KK KKK KID 
x/xo -r- LD mT K RK KKK KI 


x< 
x< 


NOTES: 


1. Positive Logic S/R = To + Ty + To +... + Taz 
Ta = Cilio Ih Ie...) (Po Py ... Ps) 


. Either Preset (Active-High) or Output Enable (active-Low) are available, but not both. The desired function is a user programmable option. 


. T denotes transition from Low to High level. 
. R=S = High Is an illegal input condition. 

.  * » H/U+10V. 

. X= Don't Care (< 5.5V). 


TEST LOAD CIRCUITS 


Cc 
Ro b 
INCLUDES SCOPE 
AND JI 


= = CAPACITANCE 


NOTE: Ry = 4700, Ro = 1KQ, Cy = SOpF. 
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VOLTAGE WAVEFORMS 


2.7V - 


NEGATIVE 
PULSE 


THUth 


{TLH(tr) 


POSITIVE 
PULSE 


tw 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
ee 
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LOGIC PROGRAMMING PRESET/OE OPTION - (P/E) 
The FPLS can be programmed by means of 
Logic programming equipment. 


With Logic programming, the AND/OR gate in- 
put connections necessary to implement the 
desired logic function are coded directly from 
the State Diagram using the Program Table on 
the following page. 


In this table, the logic state or action of control | OPTION | CODE | 
variables C, |, P, N and F, associated with each 
Transition Term T, is assigned a symbol which 
results in the proper fusing pattern of corre- 
sponding link pairs, defined as follows: 


PROGRAMMING THE 82S105: 

The 82S105 has a power-up preset feature. This feature insures that the device will power-up 
in a known state with all register elements (State and Output Register) at logic High (H). When 
programming the device it is important to realize this is the initial state of the device. You must 
provide a next state jump if you do not wish to use all Highs (H) as the present state. 


“AND” ARRAY - (1), (P) 


[state cove _] 
Twwacrves © [0 


te 
aa 
mT ) > 

ACTION | CODE | 

RESET 


c 
c 
Tn 


Th 
: Ed 
at) 
ae 
a eer 


PE) 


n 


ACTION 
INACTIVE!4 15 


ACTION 


ACTION [Cove KOTON [CODE] ReTION | COBE 
inactive’#} 17 {| 9 | GENERATE | A | PROPAGATE | @ | TRANSPARENT 


NOTES: 

14. This is the initial unprogrammed state of all link pairs. It is normally associated with all unused (inactive) AND gates T,. 

15. Any gate T,, will be unconditionally inhibited if any one of its | or P link pairs are left intact. 

16. To prevent simultaneous Set and Reset flip-flop commands, this state is not allowed for N and F link pairs coupled to active gates T, (see 
flip-flop truth tables). 

17. To prevent oscillations, this state is not allowed for C link pairs coupled to active gates Tp. 
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FPLS PROGRAM TABLE 


CERELER SERRE ERMA RE REE ARR eR ERA EAR eee 

TTT TTT TITEL TT TT TTT TTT TT Te 

ao OM RRR ERA RRR EEE ORR R AR RE RRR R RARER ERE RRR ees 

& 

a | 2 | 

& |e | 

= 

Se ASE ECE E Tar Ce eT TW net FATT Teast eT o as |e 
e 

AERA RR ER SERA DAE RANE RE ER TR R ARR RRA eR eS 
3 
Bae Ee EEL ET OL ee ec a alee — 
Oe EEE ELC CEPR EEE LE EET Eh 

- 

Se CAB elt Lae ee ae Ie Teas) Tele Ts TL }o)sI 

-ois a ERROR EERE RAR ELAR A RE REAR aR REE RRR 

’ 

Soe PEE RELL GeL CECE LEC LE PELE ELDER Cer 

o 'o 

Ke 

"PDR RGR EERAR RRR ER RARE ERR REAR 

z 


eR EET LS RECS ELC Teen 


A 
e 


REMARKS 


INACTIVE 
GENERATE 
PROPAGATE 
TRANSPARENT: 
INACTIVE 

iP 

DON'T CARE - 


PROGRAM TABLE ENTRIES 


PRESENT STATE (Pg) 
2 
| 
| 
= 
= 
|| 
P| 
|_| 
= 
| | 
Ps] 
|| 
= 
| 
= 
| 
| 
| 
|__| 
| 
= 
|_| 
= 
|__| 
|_| 
| 
[4 
= 
= 
| 
= 
|_| 
= 
= 
= 
ae 
|_| 
| 
L | 
|_| 
|__| 
_ 
a 
|| 
| 
=i 
| 
= 
| | 


CF (XXXX) 


CUSTOMER SYMBOLIZED PART # 
TOTAL NUMBER OF PARTS 


PROGRAM TABLE 


= 
E- 
> 
a 
= 


SIGNETICS DEVICE # 


CUSTOMER NAME 
PURCHASE ORDER # 


REV 
DATE. 


AWNVN 
ATEVINVA 


Lael SS Le 
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TEST ARRAY 


The FPLS may be subjected to AC and DC 


parametric tests prior to programming via an % 
on-chip test array. 
The array consists of test transition terms 48 


and 49, factory programmed as shown below. 
+ FnVFp 


Testing is accomplished by clocking the FPLS 


and applying the proper input sequence to Io.7 
as shown in the test circuit timing diagram. ’ 


(n+ Fp)/Fn 


State Diagram 


FPLS Under Test 


TEST ARRAY PROGRAM ron dT 
ee Oe 


ITOTIINTI INPUT (Im) PRESENT STATE (Ps) NEXT STATE (Ns) OUTPUT (Fr) 

m s5/4/3}2li1jols];sl7/e]5]4]a]2]110/5])4]ale]i1]ol]s)4]/3l2fialol7[ejs]4]3l2]li]0 
p48 | A HTH THT HR HHH HHT HAHAH RPAH ATH | 
p49 fe eet fee fie eee eet eee ee (aaa ea aa aa a 


Test Array Program 


Both terms 48 and 49 must be deleted during 
user programming to avoid interfering with the 
desired logic function. This is accomplished 
automatically by any Signetic's qualified pro- 
gramming equipment. 


STATE 
REGISTER 


wWewwerereerecersad 


Test Circuit Timing Diagram 


TEST ARRAY DELETED [error 
eas eS Spe mC ARM Dee 


‘a ea Ge ER Edo INPUT (Im) PRESENT STATE (Ps) NEXT STATE (Ns) OUTPUT (Fr) 
s5{4/3/2|1/ofas;sl7fé]s]4]sleli]ols;[4]afelilo 
a a 
pao foe fede fepefefefe pepe epee pe fife pepe ee 7] 

Test Array Deleted 
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DESCRIPTION 

The 8281534 is a two-level logic element, 
consisting of 42 AND gates and 10 OR 
gates with fusible link connections for pro- 
gramming I/O polarity and direction. . 


All AND gates are linked to 8 inputs (I) and 
10 bidirectional I/O lines (B). These yield 
variable I/O gate configurations via 10 di- 
rectional control gates (D), ranging from 
18 inputs to 10 outputs. 


On chip T/C buffers couple either True 
(1,B) or Complement (I, B) input polarities 
to all AND gates, whose outputs can be 
optionally linked to all OR gates. their out- 
put polarity, in turn, is individually pro- 
grammable through a set of EX-OR gates 
for implementing AND/OR or AND/NOR 
logic functions. 


The 82S153A is field programmable, en- 
abling the use to quickly generate custom 
patterns using standard programming 
equipment. 


FEATURES 
e Field-Programmable (Ni-Cr links) 


PIN CONFIGURATION 


For LLCC pin assignments, see Package Section 
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825153A (PLS153A) 


Field Programmable Logic Array 


(18 x 42 x 10) 


Signetics Programmable Logic 


Product Specification 


¢ 8 inputs 

e 42 AND gates 

e 10 OR gates 

e 10 bidirectional I/O lines 

e Active-High or -Low outputs 


e 42 Product Terms: 
— 32 Logic Terms 
— 10 Control Terms 


e I/O propagation delay: 42ns (max) 
e Input loading: -150u.A (max) 

e Power dissipation: 650mW (typ.) 
e 3-State outputs 

e TTL compatible 


APPLICATIONS 
e Random logic 


e Code converters 

e Fault detectors 

e Function generators 
e Address mapping 

e Multiplexing 


FUNCTIONAL DIAGRAM 


832 


LOGIC FUNCTION 


TYPICAL PRODUCT TERM: 
Pno=A"B°C°D"... 
TYPICAL LOGIC FUNCTION: 


AT OUTPUT POLARITY = H 
Z=P0+P1+P2... 


AT OUTPUT POLARITY = L 


=PO0+P1+P2+... 
Z=PO"PT*P2... 
NOTES: 


1. For each of the 10 outputs, either function Z (active- 
high) or Z (active-low) is available, but not both, 
The desired output polarity is programmed via the 
EX-OR gates. 


2. Z, A, B, C etc. are user defined connections to fixed 
inputs (I) and bidirectional pins (B). 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


20-Pin Ceramic DIP 

300mil-wide Besson BM 
20-Pin Ceramic FlatPack | 82S153A/BSA 
20-Pin Ceramic LLCC 82S153A/B2A 
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FPLA LOGIC DIAGRAM 


a——_——————- (LOGIC TERMS-P) ————————__]l fi— (CONTROL TERMS) —f 


a ae 
, 
eR an a 2 
Vy Yy Ys 


Se A WS 
= | 


C 
sa 
V, 
\ ko 
(ea 
CJ 


: 
Mika eee ee 


3 


16 18eee0 


° 
& 


a 


NOTES: 

1. All programmed ‘AND' gate locations are pulled to logic “1". 
2. All programmed 'OR' gate locations are pulled to logic "0". 
3. «. Programmable connection. 
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ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER RATING UNIT 


| Min | 
[Voc | SupplyVoltage ee —“—i‘iYSC“( Pd | 
Vi Input voltage heen 
[Vo | Outputvotage Cis Cd 
pu | imputeurents ee —“(tsi‘“;C*é*dSC‘ Ht 
ee 
Ta | ss 
tga = | 


flo Output currents 
iT | Operating Temperature Range 
Storage Temperature Range 


Tste 


SYMBOL PARAMETER TEST CONDITIONS LIMITS? UNIT 


| Min | Typ? | Max | 
Input Voltage 


Vit Voc = 4.5V 0.80 V 
Vi i Voc = 5.5V Vv 
Vik Voc = 4.5V, |) =-18mA -1.2 V 


Output Voltage 


Vor Low5 
Vou Hig hé 
I IL Low 
| IH High 


Output current 


lO(OFF) Hi-Z state? 


Short circuit’ 6: 7 
Voc supply current® 
Capacitance’? 


Cn Input 
Cz VO 
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AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER ee aaa TEST CONDITIONS 


tpp Propagation delay Output + Input + 
tog Output enable Output + Input + 

[too | Outputdisable® | Outputs | Inputs _| 

NOTES: 

1. Stresses above those listed under "Absolute Maximum Ratings" may cause malfunction or permanent damage to the device. This is a stress 
rating only. Functional operation at these or any other conditions above those indicated in the operational and programming specification of 
the device is not implied. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. All voltage values are with respect to network ground terminal. 

. Test one ata time. 

Measured with +10V applied to lz. 

Measured with +10V applied to Ig. 7. Output sink current is supplied through a resistor to Voc. 

. Duration of short circuit should not exceed 1 second. 

. loc is measured with lo, 1 grounded, lo. 7 and Bg. at 4.5V. 

. Measured at Vz = Vo, +0.5V. 

10. Leakage values are a combination of input and output leakage. 

11. Not testable on unprogrammed device. 

12. Guaranteed, but not tested. 


WOMONAMA WH 


TIMING DEFINITIONS TIMING DIAGRAMS 


SYMBOL PARAMETER 

Tep Propagation delay between 
input and output. 

Top Delay between input change 
and when output is off (Hi-Z or 


High). 
TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


Delay between input change 
and when output reflects 
specified output level. 


2.7V 


NEGATIVE 
PULSE 


‘THLth 


{TLH(tr) 


POSITIVE 
PULSE 


CL tw 
INCLUDES SCOPE 
AND JIG 
CAPACITANCE 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
War [Ree Rte [rue wat] tan | tn 


NOTE: Ry = 4709, Ro = 1KQ, CL = 50pF. 
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LOGIC PROGRAMMING 
The FPLA can be programmed by means of 
Logic programming equipment. 


With Logic programming, the AND/OR/EX-OR 
gate input connections necessary to implement 
the desired logic function are coded directly 
from logic equations using the Program Table 
on the following page. , 


OUTPUT POLARITY - (B) 


In this table the logic state of variables |, P, and 
Bassociatedwith each Sum Term Sis assigned 
a symbol which results in the proper fusing pat- 
tern of corresponding link pairs, defined as 
follows: 


AND ARRAY - (I, B) 


ee a 
Tiwactves [0 | 


OR ARRAY - (B) 


fo 


7 
[Pastas | CODE 
[—iwactve | 


Se 
[acre [a 


NOTES: 

13. This is the initial unprogrammed state of all links. 

14. Any gate P,, willbe unconditioanlly inhibited if both the True and Complementofan input (either 
| or B) are left intact. 
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VIRGIN STATE 

A factory shipped virgin device contains all 
fusible links intact, such that: 

1. All outputs are at “H” polarity. 


2. All P, terms are disabled. 


3. All P,, terms are active on all outputs. 


CAUTION: 82S153A TEST 


COLUMNS 

The 82S153A incorporates two columns not 
shown in the logic block diagram. These col- 
umns are used for in-house testing of the device 
in the unprogrammed state. These columns 
must be disabled prior to using the 82S153A in 
your application. If you are using a Signetics- 
approved programmer, the disabling is accom- 
plished during the device programming se- 
quence. If these columns are not disabled, ab- 
normal operation is possible. 
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Field Programmable Logic Array (18 x 42 x 10) . 


FPLA PROGRAM TABLE 


Bio) 


POLARITY 


nt 


Bil) 


rid 
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TWX TAPE CODING (LOGIC 
FORMAT) 

The FPLA Program Table can be sent to Signet- 
ics in ASCII code format via airmail using any 
type of 8-level tape (paper, mylar, fanfold, etc.), 


' 26” 
+ LEADER: 


1 MAIN «+ 25 + .SUB § 


« (C/R) » 1 ING « MIN 5 (1) t 


or via TWX: just dial (910) 339-9283, tell the op- 
erator to turn the paper puncher on, and ac- 
knowledge. At the end of transmission instruct 
the operator to send tape to Signetics Order 
Entry. 


25 


MIN. 1 DATA (1) MN 1 


‘ f) ' 25 
1 HEAD- + (C/R) + HEADING' RUBOUTS: PROGRAM TABLE | (cin) , HEADING 1 RUBOUTS 1 
' ' 


Anumber of Program Tables can be sequential- 
ly assembled on a continuous tape as follows, 
however, limit tape length to a roll of 1.75 inch 
inside diameter and 4.25 outside diameter. 


e 
1 ‘ 
PROGRAM TABLE | TRAILER ¢° 


(CR) 0%, 


A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character, whether used 


or not: 


1. Customer Name 
2. Customer TWX No. 
3. Date 


4. Purchase Order No. 
5. Number of Program Tables 
6. Total Number of Parts 


B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry preceded by a ($) char- 


acter, whether used or not: 


1. Signetics Device No. 
2. Program Table No. 
3. Revision 


4. Date 


5. Customer Symbolized Part No. 


____6. Number of Parts 


C. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data consists of output 
polarity, product term, and output information separated by appropriate identifiers in accordance with the following format. Entries for the data 
fields correspond to those defined in the Logic PROGRAM TABLE: 


START OF DATA TEXT 
(CONTROL A OR B) 
START OF DATA FIELD 


OUTPUT POLARITY 
IDENTIFIER 


OUTPUT POLARITY 
DATA (H, L) 


Bg Bg B7 Bg Bs Bg Bg 82 By By 


START OF DATA FIELD 
OUTPUT IDENTIFIER 


/O VAIRABLE 
DATA (A, *) 


INPUT IDENTIFIER 
START OF DATA FIELD 


VO VAIRABLE 
DATA (H, L, -) 


[bo] [BaB687 6585 8405020; | 
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START OF DATA FIELD 
PRODUCT TERM IDENTIFIER 
PRODUCT TERM NUMBER 
START OF DATA FIELD 
INPUT IDENTIFIER 


OUTPUT POLARITY 


DATA (H, L, -) 


INPUT AND I/O VARIABLE FOR 
ALL PRODUCT TERMS USED 


INPUT AND 1/0 VARIABLE FOR 
ALL PRODUCT TERMS USED 


838 


START OF DATA FIELD 
INPUT IDENTIFIER 


OUTPUT POLARITY 
DATA (H, L, -) 


Bi | Bg Bg B7 Bg Bs Bg B3 Bz By Bo 


START OF DATA FIELD 


PRODUCT TERM IDENTIFIER 
PRODUCT TERM NUMBER 
START OF DATA FIELD 
INPUT IDENTIFIER 


OUTPUT POLARITY 
DATA (H, L, -) 


END OF DATA TEXT 
(CONTROL C) 


Signetics 
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DESCRIPTION 

The PLC18V8Z is a universal PAL-type device 
featuring high performance and virtually 
zero-standby power for power sensitive appli- 
cations. Itis areliable, user-configurable substi- 
tute for discrete TTL/CMOS logic. While 
compatible with TTL and HCT it can also re- 
place HC logic over the Voc range of 4.5 to 
5.5V. 


The PLC18V8Z is a two-level logic element 
comprised of 10 inputs, 74 AND gates (product 
terms) and 8 output Macro cells. 


Each output features an “Output Macro Cell” 
which can be individually configured as a dedi- 
cated input, a combinatorial output, or a regis- 
tered output with internal feedback. As a result, 
the itis capable of emulating all common 20-pin 
PAL devices to reduce documentation, invento- 
ry, and manufacturing costs. 


A power-up reset function and a Register Pre- 
load function have been incorporated in the ar- 
chitecture to facilitate state machine design and 
testing. 


With a standby current of less than 100pA and 
active power consumption of 1.5mA/MHz, the 
device is ideally suited for power sensitive 
applications in battery operated/backed porta- 
ble instruments and computers. 


The PLC18V8Z is also processed to industrial 
requirements for operation over an extended 
temperature range of -55°C to +125°C and sup- 
ply voltage of 4.5V to 5.5V. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


20-Pin Ceramic Dual 
In-Line Package ORA (On 
300mil-wide 


20-Pin Ceramic Dual 
In-Line Package 
300mil-wide w/ quartz 
window 


20-Pin Ceramic LLCC PLC18V8/B2A 
350mil square (OT) 


PLC18V8Z/ 
BRA 


PLC18V8Z 


Preliminary Specification 


FEATURES 


© 20-pin Universal Programmable Array 
Logic 


@ Virtually Zero-Standby-power 


¢ Functional replacement for Series 20 
PAL devices 
= lo = 24mA 


© High-performance CMOS EPROM cell 
technology 
- Erasable 
- Reconfigurable 
- 100% testable 


@ 40ns Max propagation delay. 


© Up to 18 inputs and 8 input/output 
macro cells 


© Programmable output polarity 
© Power-up reset on ail registers 
e Register Preload capability 


© Synchronous Preset/Asynchronous 
Reset 


© Security fuse to prevent duplication of 
proprietary designs 


® Design support provided using AMAZE 
software development package and 
other CAD tools for PLDs 


@ Available in 300mil-wide DIP with quartz 
window, ceramic DIP (OTP) or LLCC 
(OTP) 


APPLICATIONS 


© Battery powered instruments 
© Laptop and pocket computers 
@ Industrial control 

@ Medical Instruments 


¢@ Portable communications equipment 


PIN CONFIGURATIONS 


®PAL is a registered trademark of Monolithic Memories, Inc., a wholly owned subsidiary of Advanced Micro Devices, Inc. 
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Zero Standby Power 
Universal PAL®-type Devices 


F and FA Packages 


Ceramic with Quartz Window 
Ceramic OTP 


A Package 


by 
Ig ty CLKVoc Fy 


Ig GND Ip Fo Fy 
CE 


PIN LABEL DESCRIPTIONS 
Dedicated input 
Bidirectional input/output 


Dedicated output 


Registered output 
(D-type flip-flop) 


Macroceil Input/Output 
Clock Input 
OE |_Ouputenatie | 
GND 


Preliminary Specification 


PLC18V8Z Series 


Universal PAL-Type Devices 


Zero Standby Power 


Signetics Military Programmable Logic Devices 


w uw a 2 ti 

[> | [2 = | 2 2] [= 
ae ee 
ss cc oat 


eN dg) 
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ae (ieee ed i 


) 
mast 


~» Denotes a programmable cell location. 


Sc, « 
BD 
Pins 1 and 11 ara configured as Inputs O and 9, respectively, via the configuration ceil. The ciock and 


DE functions are disabled. 
All output macro cells (OMC) are configured as bidirectional I/O, with the outputs disabled via the 


direction term. 


I rs 


a ry 


5 [| Lo 
9 = 2 


fC’ rs ry 
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% ea s 
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in the unprogrammed or virgin state: 


NOTES: 
All AND gate locations are pulled to a logic 0" (Low). 


All cells are in a conductive state. 
Output polarity is inverting. 


LOGIC DIAGRAM 
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PAL DEVICE TO PLC18V8Z OUTPUT PIN CONFIGURATION 


16R4 
16RP4 
CLK 


CROSS REFERENCE 


The Signetics state-of-the-art Floating-Gate 
CMOS EPROM process yields bipolar 
equivalent performance atless than one-quar- 
ter the power consumption. The erasable na- 
ture of the EPROM process enables Signetics 
to functionally test the devices prior to shipment 


THE OUTPUT MACRO CELL (OMC) 
The PLC 18V8Z series devices have 8 individu- 
ally programmable Output Macro Cells. The 74 


16L2 
16H2 
16P2 


to the customer. Additionally, this allows 
Signetics to extensively stress test, as well as 
ensure the threshold voltage of each individual 
EPROM cell. 100% programming yield is sub- 
sequently guaranteed. 


OUTPUT MACRO CELL (OMC) 


FUNCTIONAL DIAGRAM 


36 ROWS X 72 COLUMNS 


> 
Fs 
c 
< 
a 
z 
< 
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a 
3 
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lon 
‘fF [g/OE 


AND inputs (or product terms) from the pro- FROM AND 
grammable AND array are connected to the 8 ARRAY 4 To ALL OMCs 
OMCs in groups of 9. Eight of the AND terms i 

are dedicated to logic functions; the ninth is for 
asynchronous direction control, which enables/ 
disables the respective bidirectional I/O pin. 
Two product terms are dedicated for the Syn- 
chronous Preset and Asynchronous Reset 
functions. 


Each OMC can be independently programmed 
via 16 architecture control bits, AC1, and AC2, 
(one pair per macro cell). Similarly, each OMC 
has a programmable output polarity control bit ; 
(Xn). By configuring the pair of architecture = POLARITY 
control bits according to the configuration cell CONTROL ; 
table, 4 differentconfigurations may be implem- 
ented. Note that the configuration cell is auto- 
matically programmed based on the OMC 
configuration. 


DESIGN SECURITY 

The PLC18V8Z series devices have a pro- 
grammable security fuse that controls the ac- 
cess to the data programmed in the device. By 
using this programmable feature, proprietary 
designs implemented in the device cannot be 
copied or retrieved. 


NOTE: 
=2 Denotes a programmable cell location. 
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CONFIGURATION CELL 

A single configuration cell controls the func- 
tions of Pins 1 and 11. Refer to Functional 
Diagram. When the configuration cell is pro- 
grammed, Pin 1 is a dedicated clock and Pin 11 
is dedicated for output enable. When the con- 
figuration cell is unprogrammed, Pins 1 and 11 
are both dedicated inputs. Note that the output 


NOTE: 


enable for all registered OMCs is common— 
from Pin 11 only. Output enable control of the 
bidirectional I/O OMCs is provided from the 
AND array via the direction product term. 


If any one OMC is configured as registered, the 
configuration cell will be automatically confi- 
gured (via the design software) to ensure that 
the clock and output enable functions are en- 


FUNCTION CONTROL CELL CONFIGURATIONS COMMENTS 
PAG, «| CACN _—«;SCCONFIG. CELL 
Resistored modo Programmed eee 
Bidirectional 1/O mode! Unprogrammed Unprogrammed Unprogrammed AL Nea FO ANDGHE: ony 


Fixed input mode Unprogrammed Unprogrammed Pins 1 and 11 are dedicated inputs. 


Fixed output mode Unprogrammed Unprogrammed 


1. This is the virgin state as shipped from the factory. 


ARCHITECTURE CONTROL—AC1 and AC2 


OMC CONFIGURATION | CODE | 
REGISTERED (D-TYPE) eo 


—<t+--—————- Fn 


OMC CONFIGURATION [ CODE | 
FIXED INPUT ae 


NOTE: 


F(B), F (B) 


OMC CONFIGURATION 


BIDIRECTIONAL Vo" 
COMBINATORIAL 


F(D), F (D) 


CONFIGURATION CELL 


PIN1= CLK 
PIN 11 = OE 


PLC18V8Z Series 


abled on Pins 1 and 11, respectively. If none of 
the OMCs are registered, the configuration cell 
will be programmed such that Pins 1 and 11 are 
dedicated inputs. The programming codes are 
as follows: 


Pin 1 =CLK, Pin 11 =OE 


Pin 1 and Pin 11 = Input 


Pins 1 and 11 are dedicated inputs. The 
feedback path (via Fyyx) is disabled 


) >—_>— F(0),F ©) 


OMC CONFIGURATION | CODE | 


FIXED OUTPUT 


CONFIGURATION CELL | CODE | 


PIN 1 = INPUT | we | 


PIN 11 = INPUT 


A factory shipped unprogrammed device is configured such that: 


1. This is the initial unprogrammed state. All cells are in a conductive state. 

2. All AND gates are pulled to a logic “O" (Low). 

3. Output polarity is inverting. 

4. Pins 1 and 11 are configured as inputs 0 and 9. The clock and OE functions are disabled. 

5. All Output Macro Cells (OMCs) are configured as bidirectional I/O, with the outputs disabled via the direction term. 

6. This configuration cannot be used if any OMCs are configured as registered (Code = D). The configuration cell will be automatically configured 
to ensure that the clock and output enable functions are enabled on Pins 1 and 11, respectively, if any one OMC is programmed as registered. 
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ABSOLUTE MAXIMUM RATINGS? 


[iw | 
Ta 
[Tse _| 


Operating supply voltage V 
m 
m 
0 


DC 
Dc 
DC 
DC 

A 
A 
Cc 
°C 


Operating temperature range -55 to +125 
Storage temperature range -65 to +150 | og 


3 ite 

S08 veo 

St0Ves+05 | Yoo 

are 0 


TstG 


NOTE: 

1. Stresses above those listed may cause malfuncion or permanent damage to the device. This 
is a stress rating only. Functional operation at these or any other condition above those indi- 
cated in the operational and programming specification of the device is not implied. 


DC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITION LIMITS UNIT 
ee 


Input voltage 


V IL Lo 


Vi High 


Output voltage? 


i 
< 
Q 
(?) 

" 
= 
=) 

1 

S 

Fl 


Voi Low 


Vec = Min, Ioy = -3.2mMA 
Voc = Min, loy = -20nA 


Vou H igh 


Output current 


sie Hi-Z state Vout = Vec 
ne zee Vout = GND 


Vout = GND aaa 
loc Voc supply current (Standby) Voc = Max, Vin = 0 or Voc® ae 


loc/f Vec supply current (Active)* Voc = Max (CMOS inputs)® & 


Capacitance 


Voc = 5V 
V0 Va = 2.0V ee a ee eee 
NOTES: 
1. All typical values are at Voc = 5V, Ta = +25°C. 
2. All voltage values are with respect to network ground terminal. 
3. Duration of short-circuit should not exceed one second. Test one ata time. 
4. Tested with TTL input levels: Vi_ = 0.45V, V4 = 2.4V. Measured with all outputs switching. 
5. Alec/TTL input = 2mA. 
6. Alcc vs frequency (registered configuration) = 2mA/MHz. 
7. Nit for Pin 1 (Iop/CLK) is + 10pA with Viy = 0.4V. 
8. Vij includes CLK and OE if applicable. 
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a 

~ 
J 


4 © &e=& 8B Oo Fe HD OO 


“0 20 40 60 80 100 120 140 160 180 200 
‘OUTPUT CAPACITANCE LOADING (pF) 


Figure 1. Icc vs Frequency ; 
(Worst Case) ; Figure 2. Atpp vs Output Capacitance 


Loading (Typical) 
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AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 


SYMBOL PARAMETER TO TEST CONDITION! LIMITS UNIT 
cucer) | min | Max _| 


Clock period 
(Minimum CLK + CLK + 
tis + Reva) 


Mess [Cloekwianvigh | cuks | ik. | 200 
Po [atwantew [aux [ous [so 


Async reset 
Hold time 

Input or feedback 

Input or feedback 
Sg ence 
Propagation delay 

Jeo | Dele from input 
feo |S active output 

Clock High to 

output valid CLK + 

access Time 

Product term : ; 

Active-High R = 1.5k 
Product term 
oL R= 
Pin 11 output _ 
disable High to F+ From Voy R = < P “6 
outputs off From Vor R = 200 
Pin 11 output ee 
Active-High R = 1.5k 


‘ii 
a 
Uv 


enable to active 


ae of operation 


Maximum frequency (tis + texo) 
NOTES: 

1. Refer also to AC Test Conditions. (Test Load Circuit) 

2. 3-State levels are measured +0.5V from the active steady-state level. 

3. Resistor values of 1.5k and 550W provide 3-State levels of 1.0V and 2.0V, respectively. Output timing measurements are to 1.5V level. 
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+5V 


Ry 


FROM OUTPUT 
(BX, FX) 
UNDER TEST TEST POINT 


‘Rk 


Ro = 3902 Cr" 


*C_ INCLUDES JIG AND PROBE TOTAL 
_ CAPACITANCE 


MEASUREMENTS: 


All circuit delays are measured at the +1.5V level of inputs and outputs, unless otherwise specified. 


Input Pulses 


Test Load Circuit 


POWER-UP RESET 

In order to facilitate state machine design and OMC thathas been configured as aregistered of aregistered OMC will also be set Low. The 
testing, a power-up reset function has been output will always produce an active-High on programmed polarity of OMC will not affect the 
incorporated in the PLC18V8Z. Allinternalreg- the associated output pin because of the in- _active-High output condition during a system 
isters will reset to active-Low (logical “O") after verted output buffer. The internal feedback (Q) power-up condition. 

a specified period of time (tppa). Therefore, any 
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TIMING DIAGRAMS 


tCKL 


CLK 


PIN 11 OE 
REGISTERED 3-STATE 
OUTPUTS 


olan LLL == aes 


tpp toes 


owistts ELLE 


Switching Waveforms 


‘PPR 


eo jp “(jf SY 


(CKL 
‘CKP 


NOTE: 
Diagram presupposes that the outputs (F) are enabled. The reset occurs regardless of the output condition (enabled or disabled). 


Power-Up Reset 
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TIMING DIAGRAMS (Continued) 


ASYNCHRONOUS 
RESET INPUT 


ay tet 


SYNCHRONOUS 
PRESET INPUT 


REGISTERED 
OUTPUT 


REGISTER PRELOAD FUNCTION 
(DIAGNOSTIC MODE ONLY) 

In order to facilitate the testing of state 
machine/controller designs, a diagnostic mode 
register preload feature has been incorporated 
into the PLC18V8Z series device. This feature 
enables the user to load the registers with pre- 
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Asynchronous Reset 


4H 


Synchronous Preset 


determined states while a super voltage is 
applied to Pins 11 and 6 (l9/OE and Is). (See 
diagram for timing and sequence.) 


To read the data out, Pins 11 and 6 must be re- 
turned to normal TTLlevels. The outputs, Fo. 7, 
must be enabled in order to read data out. The 
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Q outputs of the registers will reflect data in as 
input via Fo. 7 during preload. Subsequently, 
the register Q output via the feedback path will 
reflect the data in as input via Fo. 7. 


Refer to the voltage waveform for timing and 
voltage references. tp, = 10sec. 
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REGISTER PRELOAD (DIAGNOSTIC MODE) 


Ig/DE 
(PIN 11) 


| 
| 
| 
| 


| 
r 
| 


Fo-7 


.« WEEK 


LOGIC PROGRAMMING OUTPUT POLARITY - (0, B) 
The PLC18V8Z can be programmed by means 
of Logic Programming equipment. 


With Logic programming, the AND/OR/Ex-OR 
gateinput connections necessary toimplement 
the desired logic function are coded directly 


from logic equations using the Program Table. ACTIVELEVEL | CODE | ACTIVELEVEL | CODE | 
Similarly, various OMC configurations are im- INVERTING? NONANVERTING [ H | 


plemented by programming the Architecture 
Control bits AC1 and AC2. Note that the config- 
urationcellis automatically programmed based 
on the OMC configuration. : 


In this table, the logic state of variables I, P and 
B associated with each Sum Term S is as- 
signeda symbol which results in the proper fus- 
ing pattern of corresponding link pairs, defined 
as follows: 


“AND” ARRAY - (I, B) 


[__stare__|_ cone 
[—wacmve™ [0 


NOTE: 
1. A factory shipped unprogrammed device is configured such that all cells are in a conductive state. 
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ERASURE CHARACTERISTICS 
(For Quartz Window Packages 
Only) 

The erasure characteristics of the PLC18V8Z 
Series devices are such that erasure begins to 
occur upon exposure to light with wavelengths 
shorter than approximately 4000 Angstroms 
(A). It should be noted that sunlight and certain 
types of fluorescent lighting could erase a typi- 
cal PLC18V8Z in approximately three years, 
while it would take approximately one week to 
cause erasure when exposed to direct sunlight. 


PROGRAMMING 


If the PLC18V8Z is to be exposed to these 
types of lighting conditions for extended peri- 
ods of time, opaque labels should be placed 
over the window to prevent unintentional era- 
sure. 


The recommended erasure procedure for the 
PLC18V8Zis exposure to shortwave ultraviolet 
light which has a wavelength of 2537 Ang- 
stroms (A ). The integrated dose (i.e., UV inten- 


sity x exposure time) for erasure should be a 
minimum of 15Wsec/cem?. The erasure time 
with this dosage is approximately 30 to 35 


minutes using an ultraviolet lamp with a 


12,0001W/cm2 power rating. The device 
should be placed within one inch of the lamp 
tubes during erasure. The maximum integrated 
dose a CMOS EPLD can be exposed to without 
damage is 7258Wsec/cm?). Exposure of these 
CMOS EPLDs to high intensity UV light for 
longer periods may cause permanent damage. 


The maximum number of guaranteed erase/ 
write cycles is 50. Data retention exceeds 20 
years. 


The PLC18V8Z35/l is programmable on conventional programmers for 20-pin PAL devices. Refer to the following charts for qualified manufacturers 


of programmers and software tools: 


DATA /O CORPORATION 

10525 WILLOWS ROAD, N.E. 

P.O. BOX 97046 

REDMOND, WASHINGTON 98073-9746 


(800) 247-5700 


STAG MICROSYSTEMS, INC. 
1600 WYATT DRIVE, SUITE 3 
SANTA CLARA, CALIFORNIA 95054 


(408) 988-1118 


PROGRAMMER MANUFACTURER PROGRAMMER MODEL FAMILY/PINOUT CODES 


System 29B, LogicPak™ 


303A-011A; VO9 (DIL) 
303A-011B; V04 (PLCC) 


UNISITE 40/48 
V2.5 (DIL) 
Chipsite (PLCC) - TBA 


MODEL 60 TBA 


2L30/30A PROGRAMMER 
REV. 30A34 (DIL) 
30A001 Adaptor (PLCC) 


PPZ PROGRAMMER 
TBA 


12/205 


SOFTWARE MANUFACTURER DEVELOPMENT SYSTEM 


SIGNETICS COMPANY 

811 EAST ARQUES AVENUE 

P.O. BOX 3409 

SUNNYVALE, CALIFORNIA 94088-3409 


(408) 991-2000 


DATA lO 

10525 WILLOWS ROAD, N.E. 

P.O. BOX 97046 

REDMOND, WASHINGTON 98073-9746 
(800) 247-5700 


LOGICAL DEVICES, INC. 
1201 NORTHWEST 65TH PLACE 
FORT LAUDERDALE, FLORIDA 33309 


(800) 331-7766 


March 1990 


850 


AMAZE SOFTWARE 
REV. 1.8 AND LATER 


ABEL™ SOFTWARE 


CUPL™ SOFTWARE 
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OR ARRAY (AXED: 


INTO THE OR ARRAY RELD 
DUE TO THE FIXED NATURE 
OF THE DEVICE ARCHITEC- 
DIRECTION CONTROL 
ACTIVE OUTPUT 
NOT USED 
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REGISTERED 
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RXED OUTPUT 
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Pee AT a ste 
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OMC ARCH OUTPUT POLARITY DATA CANNOT BE ENTERED 
NONANVERTING ri 
INVERTING 
CONAG. CELL 
PIN 1 OE] t | 
PIN1, PIN11=INPUT | H | 
* THE CONFIGURATION CELL IS AUTOMATICALLY PROGRAMMED BASED ON THE OMC ARCHITECTURE 


AND ARRAY 


“DONT CARE| = | 


™ FOR SP, AR: “-" 1S NOT ALLOWED. 
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DESCRIPTION 

The PLHS18P8A is a two-level logic ele- 
ment consisting of 72 AND gates and 8OR 
gates with fusible connections for pro- 
gramming I/O polarity and direction. 


All AND gates are linked to 10 inputs (I) 
and 8 bidirectional I/O lines (B). These 
yield variable I/O gate configurations via 8 
directional control gates, ranging from 18 
inputs to 8 outputs. 


On-chip T/C buffers couple either True 
(I, B) or Complement (I, B) input polarities 
to all AND gates. The 72 AND gates are 
separated into 8 groups of 9 each. Each 
group of 9 is associated with one bidirec- 
tional pin. In each group, eight of the AND 
terms are ORed together, while the ninthis 
used to establish I/O direction. All outputs 
are individually programmable via an 
EX-OR gate to allow implementation of 
AND/OR or NAND/NOR logic functions. 


Inthe virgin state, the AND array fuses are 
back-to-back CB-EB diode pairs which will 
act as open connections. 


Current is avalanched across individual 
diode pairs during fusing, which essential- 
ly short circuits the EB diode and provides 
the connection for the associated product 
term. 


The PLHS18P8A is field-programmable, 
allowing the user to quickly generate cus- 
tom pattern using standard programming 
equipment. 
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Product Specification 


PIN CONFIGURATION 


FEATURES 


© 100% functionally compatible with 
AmPAL18P8A 


e Field Programmable 
e 10 Inputs 
© 8 bidirectional I/O tines 


e 72 AND gates/product terms - 
configured into eight groups of nine 


e Programmable output polarity 
(3-State output) 


e I/O propagation delay: 30ns (max) 


e Power dissipation: 750mW 
(nominal) 


e TTL compatible 
e Verify Lock Fuse 


e On-chip test features for extensive 
AC and DC parametric testing 


APPLICATIONS 


e 100% functional replacement for all 


20-pin combinatorial PALs For LLCC Pin Assignments see Jedec Standard 21A 


e¢ Random logic 


éCadaieonvelers ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


20-Pin Ceramic DIP PLHS18P8A/BRA 


e Fault detectors 


e Function generators 300mil-wide 


20-Pin Ceramic LLCC | PLHS18P8A/B2A 


20-Pin Ceramic 
FlatPack PLHS18P8A/BSA 


e Address mapping 


e Multiplexing 
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ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER 


ain] 
vec _| SuppywotageSC—C“‘*“S*‘“‘S*S*S*~“‘~*‘“*~*~*s*é‘*rYCit SS 
vi | tnputvotagerangeOSCSC“‘“S*S*S*‘“‘“S*S*S*S*S*C‘“‘*‘“*~*é*dtC*‘ SC” 
vo] uiputvatagerange——SSSSCSCSCSCSCSCSCSSSTC ts] 
FVourene | Outputvoiage range programming) SSSOSCSCSCSCi et a 
as 
ca 
eae 
a 


ri | nputcurentrange 
Fig | Outputeurentrango——SSSSSCSC~—~—S~—S~S~S~S 


RECOMMENDED OPERATING CONDITIONS 


Input clamp current 
High level output current 


flo Low level output current 
Ee Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc <5.5V 


| Typ? | Max _| 

Vik 

Voi 

Vou +3.5 

he 

Vi 

Isc 

loc 

Cin 


Pie | Low level input voltage? 


Voc 

Vin High level input voltage? 
fe 

lou 

Ta 


| Vix inputctamp voltage |e Min n= Max | 
ie lieve? | cena 

[tv input high current [Voc = Max Vi=s2.7V 

Fi [net higheorent Ve ae nv 

Voc = Max, Vo = +0.40V, Vi, = Max, Viy = Min 
[so Output shortcircuitcurrent*® [Veg =MaxVo=s05V | 
fee wesmmenee > (Wee 
[Cw = 45V,Vi=2, 


/O capacitance® Voc = +5V, Vo = 2.0V 


June 7, 1988 853 


Signetics Military Standard Products Product Specification 


Programmable AND Array Logic (18 x 72 x 8) | PLHS18P8A 


AC ELECTRICAL CHARACTERISTICS -55°C < Ta < +125°C, 4.5V $ Voco $ 5.5V Ri = 2002, R2 = 3902 


SYMBOL PARAMETER pe eer TEST CONDITIONS 


| Min | 
fea” | Prosagatoneay | puts [owpae| creme |_| 
fen! | ouputasable | tmputs | ovpue | ©, «spt |] 


NOTES: 

1. Stresses above those listed under "Absolute Maximum Ratings" may cause malfunction or permanent damage to the device. This is a stress 
rating only. Functional operation at these or any other condition above those indicated in the operational and programming specification of the 
device is not implied. 

. Typical limits are at Veg = 5.0V and Ta = +25°C. 

. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. Testing these values 
requires special equipment. 

. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vo = 0.5V has been 
chosen to avoid test problems caused by tester ground degradation. 

. These parameters are not tested. 

. Icc is measured with all inputs grounded. 

. On unprogrammed devices, Pins 8 & 9 = 10V. On programmed device, Pin 4 = 0.4V. 

. Vi and Viyq only tested on a programmed device. 

. Pin 11 = 10V for testing unprogrammed device. 

10. Pin 11 = OV for testing unprogrammed device. 

11. tpp is tested with switch S; closed and C, = 50pF. 

12. For Tri-state output; output enable times are tested with C, = 50pF to the 1.5 V level, and S, is open of high-impedance to High tests and 

closed for high-impedance to Low tests. High-to-High impedance tests are made to an output voltage of Voy = -0.5V with S; open, and 
Low-to-High impedance tests are made to the Vo, = +0.5V level with S; closed. 
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VIRGIN STATE TIMING DEFINITIONS 
. A factory shipped virgin device contains all fus- [ss PARAMETER 
ible links open, such that: SYMBOL PARAMETER 
2. All outputs are enabled. . 
3. Allp-terms are enabled. Input to output disable (3- 
State) delay (Output Disable). 
Input to Output Enable delay 
(Output Enable). 


TIMING DIAGRAM 


INPUTS, I/O 


Vou 

VoH -0.5V 
OUTPUTS 2 

Vor +0.5V 

VoL 


WAVEFORM INPUTS OUTPUTS INPUTS OUTPUTS 
aa MATATATA h 
$oSeoeSeoese DON'T CARE; CHANGING; 
MUST BE WILL BE 6$ 
$ 


gos$eses ANY CHANGE STATE 
STEADY STEEADY 


$6$686565 PERMITTED UNKNOWN 
$ 


a 
’ 
e 
> 
e 
, 
cy 


CENTER 
DOES NOT UNE IS HIGH 
APPLY IMPEDANCE 

“OFF” STATE 
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FPLA LOGIC DIAGRAM 


INPUTS (0-35) 
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PRODUCT TERMS (0-71) 
5 
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1. All unprogrammed or virgin “AND” gate locations are pulled to logic “1”. 
2. =! Programmable connections. 
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TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


2.7V 


NEGATIVE 
PULSE 


tTHLItp 


tTLH(tr) 


POSITIVE 
PULSE 


0.3V 

CL (INCLUDES SCOPE Ww 
AND JIG Vue 1.5V 
CAPACITANCE) 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 


rep Rote [Puts wath] tv [tm 


June 7, 1988 856 


Signetics 


Military 
Customer Specific Products 


DESCRIPTION 

The PLC415 PLD is a CMOS Program- 
mable Logic Sequencer of the Mealy type. 
The PLC415 is a pin-for-pin compatible, 
functional superset of the PLS105 and 
PLUS405 Bipolar Programmable Logic 
Sequencer devices. 


The PLC415 is ideally suited for high den- 
sity, power sensitive controller functions. 
The Power Down feature provides true 
CMOS standby power levels of less than 
100nA. The PLC415 has been designed 
to accept both CMOS and TTL input levels 
to facilitate logic integration in almost any 
system environment. 


The PLC415 architecture has been 
tailored for state machine functions. Both 
arrays are programmable, thus providing 
fullinterconnectability. Any one orallofthe 
64 AND transition terms canbe connected 
to any (or all) of the 8 buried state and 8 
output registers. 


Two clock sources enable the design of 2 
state machines on one chip. The J-K flip- 
flops provide the added flexibility of the 
toggle function which is indeterminate on 
S-R flip-flops. The programmable Initial- 
ization feature supports asynchronous ini- 
tialization of the state machine to any user 
defined pattern. Separate INIT functions 
and Output Enable functions are control- 
lable either from the array or from an 
external pin. 


The unique Complement Array feature 
supports complex ELSE transition state- 
ments with a single product term. The 
PLC415 has 2 Complement Arrays which 
allows the user to design two independent 
complement functions. This is particularly 
useful if two state machines have been 
implemented on one chip. 
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PLC415 


CMOS Programmable Logic 
Sequencer (17 x 68 x 8) 


Preliminary Specification 


FEATURES 


¢ Pin-for-Pin compatible, functional 
superset of PLS105/A and PLUS405 
Logic Sequencers 


e Zero standby power of less than 
100,A (worst case) 


- Power dissipation at fyax = 80mMA 
(worst case) 


e CMOS and TTL compatible 


¢ Programmable asynchronous 
Initialization and OE functions 
- Controllable from AND Array or 
external source 


©17 input variables 
¢ 8 output functions 


e 68 Product Terms 
- 64 transition terms 
- 4control terms 


e 8-bit State Register 

e 8-bit Output Register 

e 2 Transition Complement Arrays 
© Multiple clocks 


e Diagnostic test modes features for 
access to state and output registers 


e Power-on preset of all registers to 
a | ” 

e J-K flip-flops 
- Automatic Hold states 

e Security Fuse 

¢ 3-State outputs 


APPLICATIONS 

e Interface protocols 

¢ Sequence detectors 

e Peripheral controllers 

¢ Timing generators 

¢ Sequential circuits 

e Elevator controllers 

e Security locking systems 
e Counters 

e Shift Registers 
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PIN CONFIGURATIONS 


F, FA Package 


NOTE: 
FA = Ceramic with Quartz window 
F = Ceramic OTP 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


28-Pin Ceramic DIP 
with window; Reprogram- | PLC415/BXA 

PLCO415/BXA 
(OT) 


mable (600mil-wide) 


28-Pin Ceramic DIP; 
One-time Programmable 
(600mil-wide) 
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PIN DESCRIPTION 


Eas SYMBOL NAME AND FUNCTION POLARITY 


Clock: The Clock input to the State and Output Registers. A Low-to-High transition on this } Active-High (H) 
line is necessary to update the contents of both registers. Pin 1 only clocks Po.3 and Fg. 3 
if Pin 4 is also being used as a clock. 


Logic Inputs: The 12 external inputs to the AND array used to program jump conditions Active-High/Low 


lo- Ig, I7, Ig 
Ig - Ig between machine states, as determined by a given logic sequence. True and complement (H/L) 
lig- tis signals are generated via use of “H" and “L”. 


I5/CLK2 Logic Input/Clock: A user programmable function: 


Active-High/Low 
(H/L) 


Active-High (H) 


¢ Logic input: A 13th external logic input to the AND array, as above. 


e Clock: A 2nd clock for the State Registers P4.7 and Output Registers F,.7, as above. 
Note that input buffer |, must be deleted from the AND array (i.e., all fuse locations “Don't 
Care”) when using Pin 4 as a Clock. 


Logic/Diagnostic Input: A 14th external logic input to the AND array, as above, when 
exercising standard TTL or CMOS levels. When Iy2 is held at +11V, device outputs Fo - F7 
reflect the contents of State Register bits Pp - Pz. The contents of each Output Register 
remains unaltered. 


Active-High/Low 
(H/L) 


Logic/Diagnostic Input: A 15th external logic input to the AND array, as above, when 
exercising standard TTL or CMOS levels. When 1,, is held at +11V, device outputs Fy - F7 
become direct inputs for State Register bits Pp - P7; a Low-to-High transition on the appro- 
priate clock line loads the values on pins Fg - F7 into the State Register bits Pp - P7. The 
contents of each Output Register remains unaltered. 


Active-High/Low 
(H/L) 


Logic/Diagnostic Input: A 16th external logic input to the AND array, as above, when 
exercising standard TTL or CMOS levels. When Ij9 is held at +11V, device outputs Fg - F7 
become direct inputs for Output Register bits Qo - Q7; a Low-to-High transition on the ap- 
propriate clock fine loads the values on pins Fo - F7 into the Output Register bits Qo - Q7. 
The contents of each State Register remains unaltered. 


Active-High/Low 
(H/L) 


Logic Outputs/Diagnostic Outputs/Diagnostic Inputs: Eight device outputs which nor- 
mally reflect the contents of Output Register Bits Qo - Q7, when enabled. When Jj2 is held 
at +11V, Fo - F7 = (Po - Pz). When I, is held at +11V, Fo - F7 become inputs to State Regis- 
ter bits Po - Pz. When I19 is held at +11V, Fo - F7 become inputs to Output Register bits Qo 
- Q). 


External Initialization, External /OE, PD or |,g: A user programmable function: Only one 
of the four options below may be selected. Note that both Initialization and /OE options are 
alternately available via the AND array. (P-terms INA, INB, OEA, and OEB.) 


Active-High (H) 


INIT/OE 
l@/PD 


e External Initialization: Provides an asynchronous Preset to logic “1" or Reset to logic Active-High (H) 
“0” of any or all State and Output Registers, determined individually on a register-by-regis- 
ter basis. INIT overrides the clock, and when held High, clocking is inhibited. Normal clock- 
ing resumes with the first full clock pulse following a High-to-Low clock transition, after the 
INIT pulse goes Low. See timing diagrams for tyycx and tycx. Note that if the External 
Initialization option is selected, !4¢ is disabled automatically via the design software and the 
Power Down and External OE options are not available. Internal OE is available via 
P-Terms OEA and/or OEB. This option can be selected for one or both banks of registers. 


e External Output Enable: Provides an Output Enable/Disable function for Output Regis- | Active-Low (L) 
ters. Note that if the External OE option is selected, 1, is disabled automatically via the 
design software and the Power Down and External INIT options are not available. Internal 
INIT is available via P-terms INA and/or INB. This option can be selected for one or both 
banks of registers. 


* Power Down: When invoked, provides a Power Down (zero power) mode. The contents | Active-High (H) 
of all Registers is retained, despite the toggling of the Inputs or the clocks. To obtain the 
lowest possible power level, all Inputs should be static and at CMOS input levels. Note that 
if the PD options is selected, l1, is disabled automatically via the design software and the 
External INIT and External OE options are not available. Internal INIT is available via 
P-terms INA and/or INB and Internal OE is available via P-terms OEA and/or OEB. 


Active-High/Low 
(H/L) 


e Logic Input: The 17th external logic input to the AND array as above. Note that when 
the I, option is selected, the Power Down, External /OE and External INIT are not avail- 
able. Internal OE and Internal INIT are available from P-Terms CEA/OEB and INA/INB, 

respectively. 
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TRUTH TABLE 1: 2.3.4, 5,6 


OPTION 


Vcc 


efrere dees an a: 


. Positive Logic: 


S/R (or J/K) = To + T1 + To +... Teg 

Th = (Co, Cr)(lo, th, la, .. -) (Po, Pa... Pz) 
X = Don't Care (<5.5V) 

individually programmable). 


on the output pins are forced by the user. 


VIRGIN STATE 
A factory-shipped virgin device contains all fus- 
ible links intact, such that: 


1. 


a & WwW NY 


INIT/OE/PD/\4g is set to INIT. In order to 
use the INIT function, the user must se- 
lect either the PRESET or the RESET op- 
tion for each flip-flop. Note that regardless 
of the user-programmed initialization, or 
even if the INIT function is not used, all 
registers are preset to “1” by the power-up 
procedure. 


. All transition terms are inactive (0). 
. All U/K flip-flop inputs are disabled (0). 
. The Complement Arrays are inactive. 


. Clock 1 is connected to all State and Out- 


put Registers. 
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x KK KK 


part 
< 


X 
X 
X 
X 
X 
X 


< 


. Either Initialization or Output Enable are available, but not both. The desired function is a user-programmable option. 
denotes transition from Low-to-High level. 


. H/Limplies that either a High or a Low can occur, depending upon user-programmed Initialization selection (each State and Output Register 


. When using the F, pins as inputs to the State and Output Registers in diagnostic mode, the F buffers are 3-Stated and the indicated levels 


LOGIC FUNCTION 


Typical State Transition: 


Q2 Qi Qo 


(sa) PRESENT STATE 


STATE REGISTER AB-C.... 


SET Qo: Sg = (G2: Qy-G9)-A-B-C... 
Rg =0 


RESET Q4:S; =0 
Ry=(G2-Q,-Gp)-A-B-C... 


HOLD Qo: S2 =0 
Ro=0 
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FUNCTIONAL DIAGRAM 


OE&B OEA INA _INB 


CK1/CK2 


=> EXTERNAL DA 
= ee PDANIT/OEA16 
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DETAILS FOR PLC415 LOGIC DIAGRAM 


TO OUTPUT 
PINS 


FROM OE PIN 19 
OR PTERM OEA (Fo.3) 
OR OEB (F4.7) 


FROMINIT PIN 19 FROM CLK1 
OR PTERMINA (Fo.3) OR CLK2 


FROM INIT PIN 19 FROM CLK1 OR INB (F4.7) 


OR PTERM INA (Po.3) OR CLK2 
OR INB (P4.7) 


Detail A Detail B 
State Registers Pp - P7 Output Registers Fo - F7 


INTERNAL 
OE 


INTERNAL 
OE 
O O 
POWER A: iN A 
DOWN 


Z\ 


FROM AND 


SELECT 
QO 
i EXTERNAL if 
4 = INITOR OE i 
2 


& ARRAY TP] OEANIT/PDAig 
(PIN 19) 


Detail C 
Pin 19 Options: OE, Initialization, Power Down and Input 16 


FROM P4.7 AND Po.3 AND 
AND ARRAY F4.7 INIT Fo-3 INIT 


FROM PIN 19 
CONTROL 


Detail D 
Internal and External Initialization 
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DETAILS FOR PLC415 LOGIC DIAGRAM (Continued) 


The Complement Array is a special sequencer 
feature that is often used for detecting illegal 
States. It is also ideal for generating 
IF-THEN-ELSE logic statements with a mini- 
mum number of product terms. 


The conceptis deceptively simple. If you sub- 
scribe to the theory that the expressions 
(/A «/B« /C) and (A + B + C) are equivalent, 
you will begin to see the value of this single term 
NOR array. 


The Complement Array is a single OR gate with 
inputs from the AND array. The output of the 


ABSOLUTE MAXIMUM RATINGS! 


NOTE: 


P62 eee P2 


TO OR ARRAY 


Complement Array Detail 


Complement Array is inverted and fed back to 
the AND array (NOR). The output of the array 
will be Low if any one or more of the AND terms 
connected to it are active (High). If, however, all 
the connected terms are inactive (Low), which 
is a classic unknown state, the output of the 
Complement Array will be High. 


Consider the Product Terms A, B and D that 
represent defined states. They are also con- 
nected to the input of the Complement Array. 
When the condition (not A and not B and not D) 
exists, the Complement Array will detect this 
and propagate an Active-High signal to the 


AND array. This signal can be connected to 
Product Term E, which could be used in turn to 
reset the state machine to a known state. With- 
out the Complement Array, one would have to 
generate product terms for all unknown or ille- 
gal states. With very complex state machines, 
this approach can be prohibitive, both in terms 
of time and wasted resources. 


Note that the PLC415 has 2 Complement Ar- 
rays which allow the user to design 2 indepen- 
dent Complement functions. This is particularly 
useful if 2 independent state machines have 
been implemented on one device. 


1. Stresses above those listed may cause malfunction or permanent damage to the device. This is a stress rating only. Functional operation at these 
or any other condition above those indicated in the operational and programming specification of the device is not implied. 
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DC ELECTRICAL CHARACTERISTICS -55°C < Tg < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITION LIMITS UNIT 
7 | Min | tyet | Max | 


nput voltage? 


Output voltage? 


if 
= 
a 
° 
= 
x 
fo) 
11 
= 
Fs] 
° 
@ 


Vec = Min, lot = 16mA 
lou = -3.2mA 


ae 
| 24 
flow ecu 
bee 


Vo 
Von 
Ii 


= ba on fe 
710 =lo 
= | 


Vi Vin = Voc 


Output current 


2 Vv =V 
| Hi-Z state Our ee 
locss Voc supply current with PD asserted? Voc = Max, Vin = 0 or Voc fee 


| 
a 
zs 


loc Vec supply current Active 4 5 lout = OmA at f = 1MHz 


(TTLor CMOS Inputs) Voc = Max 
Capacitance 


Go [input Moo Wweov | te || 
Cp Va =2.0V ree 


. All typical values are at Voc = 5V. Ta = +25°C. 

. All voltage values are with respect to network ground terminal. 

. Duration of short-circuit should not exceed one second. Test one ata time. 

. Tested with TTL input levels: Vi_ = 0.45V, V4 = 2.4V. Measured with all inputs and outputs switching. 

. Refer to Figure 1, Icc vs Frequency (worst case). 

. Refer to Figure 2 for Atpp vs output capacitance loading. 

. The outputs are automatically 3-Stated when the device is in the Power Down mode. To achieve the lowest possible current, the inputs and 
clocks should be at CMOS static levels. 


o) 
4 
m 
2 


NO OARONMoaS 


ca 
a 
z 
231 
eI | 
| 
ra 
WZ 
| 


0 20 40 60 80 100 120 140 160 180 200 
OUTPUT CAPACITANCE LOADING (pF) 


12 4 6 8 10 12 14 46 18 
f(MHz) 


Figure 1. Icc vs Frequency (Worst Case) 


Figure 2. Atpp vs Output Capacitance Loading (Typical) 
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AC ELECTRICAL CHARACTERISTICS R, = 2520, Ro = 1782, -55°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TO TEST LIMITS 
CONDITION 


UNIT 
Earlene mea | 


Ftc: _[Goekrign —S—~—“—~*s~isdSC“‘a CYC CdCl | 
5 


tINITH 
Set-up time 


impute Ke 80 
[Inputthrough Complement array 


2. 
=a 
2 
=F 
iy) 

=. 
fe} 

3 

> 
me) 

i= 

= 
me} 

Cc 
a 

oO 

z 
Fj 
+ 


Input through Complement array 
tispp Power Down Setup (from PD pin) 
tispu Power Up Setup (from PD pin) | PD- ~—s|.:-First Valid CK+ 30pF 
tys! Power on Preset Setup 

D 


K- 
i + 
Clock resume (after INIT) when using 
tvek) INIT pin (pin 19) INIT- 
Clock resume (after INIT) when using 
1 
‘vee P-term INIT (from AND array) (I) + 30pF 
Clock lockout (before INIT) when us- 
tyvek1 | ing INIT pin (pin 19) INIT- 
Clock lockout (before INIT) when us- 
1 
'nvcke ing P-term INIT (from AND array) INIT- 30pF 
K+ 
+ 
E+ 


= 
Oo 


q@ 

io) 
ne} 

nn 


Clock to Output 


tcxo | ClocktoOutput | CK | 30pF 
teoz__| Power Down to outputs off | PDs | Ser 
Power Up to outputs Active ’ 

baal Power Up to outputs Active 

PUA2 with P-term Output Enable! 

La lid clock t 
tupu (Hold) clock to Power Down delay Last Valid Clock PD+ 30pF 
: , Beginning of First 
tupp First valid clock cycle before Power Up Vard Clock Cycle pe 30pF 


So 


Registered operating period; 7 7 
toxP1 tis; etexod (I) +/ (F) +/ 30pF 
Registered operating period with 
1 
tcxpe Complement Array (tig2 + texo1) (i) +r (Eye 30pF 2 
Hold time 


GET a 
Pw [Lmpited —SC—C~iSC(‘é KC Cd Cor [| TT Oo [| 
[Frequency of operation ————SSSSCSSSSCSCSCSCSCSCSSSSSSCCSOCCSCSSCTCSC*? 


Frequency of operation 


teu | Clock oggiejfequeney did C*dSCt Cd 


Registered operating frequency 5 : qa bbe P| the 
Registered operating frequency with 
Complement Array (tgs + toxos) (I) +/- (F) +/- 30pF 11.9 MHz 
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TEST LOAD CIRCUIT VOLTAGE WAVEFORMS 


B00 —— — — 


CL 


(INCLUDES 
SCOPE AND JIG 
CAPACITANCE) 


2.5ns ; 2.5n8 


MEASUREMENTS: 
All circuit delays are measured at the +1.5V level of 
inputs and outputs, unless otherwise specified. 


Input Pulses 


TIMING DIAGRAMS 


OE 
(from OEA/B or Pin 19) 
toe 


Sequential Mode 


(ROM INA/B OR PIN 19) | Ws . 


Asynchronous Initialization 
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The PLC415 has a unique power down feature 
‘that is ideal for power sensitive controller and 
state machine applications. During idle peri- 
ods, the PLC415 can be powered down to a 
near zero power consumption level of less than 
100 micro Amps. Externally controlled from 
Pin 19, the power down sequence first saves 


TIMING DIAGRAMS (Continued) 


LAST VALID 
ADDRESS 


the data in all the State and Output registers. In 
order to insure that the last valid states are 
saved, there are certain hold times associated 
with the first and last valid clock edges and the 
Power Down input pulse. The Outputs are then 
automatically 3-Stated and power consumption 
is reduced to a minimum. 


Once in the power down mode, any or all of the 
inputs, including the clocks, may be toggled 
without the loss of data. To obtain the lowest 
possible power level, the inputs should be at 
static CMOS input levels during the power 
down period. 


Casaate? XXXXXXKKXXXKK ... XXXK XK 


LAST VALID 
CLOCK 


YHPU 


OUTPUT 
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LAST VALID 
STATE 


POWER DOWN 


Power Down Enable and Disable 


Power-On Preset 
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POWER UP 
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CLOCK 


LAST VALID 
STATE 
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TIMING DIAGRAMS (Continued) 


Ip clip 
V3 -146 


tis 


“INTERNAL 
90-07 stateReG. (Ps) 


i Ce ny A997 Ce, 


tcKo 


Diagnostic Mode—State Register Outputs 


ct) 


aneuTS) VM HHHA, 


(8) CLL 


Diagnostic Mode—State Register Input Jam 


’ LLLLLLLLLLLLLD 


Aor 


(8) CLL 


Diagnostic Mode—Output Register Input Jam 
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TIMING DEFINITIONS 


SYMBOL PARAMETER 


foLk Minimum guaranteed toggle 
frequency of the clock (from 
Clock High to Clock High). 


Minimum guaranteed 
operating frequency. 
Width of input clock pulse. 


Interval between clock 
pulses. 


Minimum guaranteed 
operating period - when not 
using Complement Array. 


toKH 


toKt 


toxP1 


Minimum guaranteed 
operating period - when using 
Complement Array. 


toxp2 


Delay between positive 
transition of Clock and when 
Outputs become valid (with 

outputs enabled). 


= 
ie) 
za 
(e) 


Required delay between 
positive transition of Clock 
and end of valid Input data. 


sae 
es 


Required delay between the 
positive transition of the 
beginning of the first valid 
clock cycle to the beginning 
of Power Down Low to insure 
that the last valid states are 
intact and that the next 
positive transition of the clock 
is valid. 


Required delay between the 
positive transition of the last 
valid clock and the beginning 
of Power Down High to insure 
that last valid states are 


tipu 
saved. 


tinTTH Width of initialization input 
pulse. 


tints Delay between positive 
transition of Initialization and 


when Outputs become valid 


when using external INIT 
March, 1990 


control (from pin 19). 


Delay between positive 
transition of Initialization and 
when outputs become valid 
when using internal INIT 
control (from P-terms INA 
and INB). 


Required delay between the 
beginning of Power Down 
High (from pin 19) and the 
positive transition of the next 
clock to insure that the clock 
edge is not detected as a 
valid Clock and that the last 
valid states are saved. 


SYMBOL PARAMETER 


Required delay between the 


beginning of Power Down 
Low and the positive 
transition of the first valid 
clock. 


Required delay between 
beginning of valid input and 
positive transition of Clock. . 


Required delay between 
beginning of valid input and 
positive transition of Clock, 
when using optional 
Complement Array (two 
passes necessary through 
the AND Array). 


Required delay between the 
negative transition of the 
clock and the negative 
transition of the 
Asynchronous Initialization 
when using external INIT 
control (from pin 19) to 
guarantee that the clock edge 
is not detected as a valid 
negative transition. 


Required delay between the 
negative transition of the 
clock and the negative 
transition of the 
Asynchronous Initialization, 
when using the internal INIT 
control (from P-terms INA 
and INB), to guarantee that 
the clock edge is not detected 
as a valid negative transition. 


Delay between beginning of 
Output Enable High and 
when Outputs are in the 
OFF-state, when using 
external OE control (from 


Delay between beginning of 
Output Enable High and 
when outputs are in the 
OFF-State when using 
internal OE control (from 
P-terms OEA and OEB). 


Delay between beginning of 
Output Enable Low and when 
Outputs become valid when 
using external OE control 
from pin 19. 


Delay between beginning of 
Output Enable Low and when 
outputs become valid when 
using internal OE control 
(from P-terms OEA and 


Delay between beginning of 
Power Down High and when 

outputs are in OFF-State and 
the circuit is “powered down”. 
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SYMBOL PARAMETER 


tpuat,2 


Delay between Vcc (after 
power-on) and when Outputs 
become preset at “1”. 


Delay between beginning of 
Power Down Low and when 
outputs become Active (valid) 
and the circuit is “powered 
up”. See AC Specifications. 


Required delay between 
positive transition of Clock 
and end of valid Input data 
when jamming data into State 
or Output Registers in 
diagnostic mode. 


Required delay between 
positive transition of Clock 
and end of inputs [14 or lio 
transition to State and Output 
Register Input Jam 
Diagnostic Modes, 
respectively. = 


Required delay between 
when inputs 1); or lio 
transition to State and Output 
Register Input Jam 
Diagnostic Modes, 
respectively, and when the 
output pins become available 
as inputs. 


Delay between input ly. 
transition to Logic mode and 
when the Outputs reflect the 
contents of the Output 
Register. 


Delay between input Ij. 
transition to Diagnostic Mode 
and when the Outputs reflect 
the contents of the State 
Register. 


Required delay between 
negative transition of 
Asynchronous Initialization 
and negative transition of 
Clock preceding the first valid 
clock pulse when using 
external INIT control (pin 19). 


Required delay between the 
negative transition of the 
Asynchronous Initialization 
and the negative transition of 
the clock preceding the first 
valid clock pulse when using 
internal INIT control (from 
P-terms INA and INB). 


Required delay between Vcc 
(after power-on) and negative 
transition of Clock preceding 
first reliable clock pulse. 
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CMOS Programmable Logic Sequencer (17 x 68 x 8) 


PLC415 


LOGIC PROGRAMMING 

PLC415 logic designs can be generated using 
Signetics AMAZE design software or several 
other commercially available, JEDEC standard 
PLD design software packages. Boolean and/ 
or state equation entry format is accepted. 
Schematic capture entry formats are also sup- 
ported. 


PLC415 logic designs can also be generated 
using the program table format detailed on the 
following page(s). This Program Table Entry 
format (PTE) is supported by the Signetics 
AMAZE PLD design software. AMAZE is avail- 
able free of charge to qualified users. 


INITIALIZATION (PRESET/RESET)" OPTION - (P/R) 


ae 


[—aeTion [cone] 
[—preser? | | 


re 


INDETERMINATE '+4.9 


Notes are on page 872. 
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To implement the desired logic functions, each 
logic variable (I, B, P, S, T, etc.) from the logic 
equations if assigned a symbol. TRUE, COM- 
PLEMENT, PRESET, RESET, OUTPUT EN- 
ABLE, INACTIVE, etc., symbols are defined 
below. 


| pontcare | - | 


Signetics Military Customer Specific Products Preliminary Specification 


CMOS Programmable Logic. Sequencer (17 x 68 x 8) PLC415 


LOGIC PROGRAMMING (Continued) 
PIN 19 FUNCTION: POWER DOWN, INIITALIZATION, OE, OR INPUT 


Power Down Mode P-Term Initialization Control 


FROM AND ARRAY 
(PD FUSE) (INIT/OE FUSE) 
POWER DOWN DE DISABLED 


CONTROL 
FROM PIN 19 FROM PIN 19 


PRESET/RESET 
ell sell ear TO REGISTERS 
INTERNAL INIT FUSE 


145 DISABLED INIT DISABLED 
FROM PIN 19 


INTERNAL INIT FUSES | CODE | 
POWER POWNFYSE P-TERM INIT CONTROL 
PIN 19 AS POWER DOWN 


POWER DOWN FUSE 


EXTERNAL INIT/OE FUSE SOWER DOWN ENABLED OR 
EXTERNAL INIT/OE DISABLED DISABLED HORL 


External Initialization Control P-Term OE Control 


(PD FUSE) (INIT/OE FUSE) FROM AND ARRAY 
Po enniee UE DISABLED 
FaGas BINGE FROM PIN 19 


INIT CONTROL 
FROM PIN 19 OUTPUT ENABLE 
CONTROL 


116 DISABLED INTERNAL OE FUSE 


OE DISABLED 
FROM PIN 19 


POWER DOWN DISABLED 


EXTERNAL INIT/OE FUSE INTERNAL OE FUSES | CODE | 
PIN 19 AS EXTERNAL INIT P-TERM OE CONTROL H’8 


INTERNAL INIT FUSES POWER DOWN FUSE 


P-TERM INIT ACTIVE OR Es POWER DOWN ENABLED OR 
INACTIVE HORL” DISABLED HORL 


External Output Enable Control 


(PD FUSE) (INIT/OE FUSE) 
POWER DOWN OE CONTROL 


DISABLED 
FROM PIN 19 enemas 


INIT DISABLED 
FROM PIN 19 


Iyg DISABLED 


POWER DOWN DISABLED 


EXTERNAL INIT/OE FUSE 
PIN 19 AS EXTERNAL OE 


INTERNALINITFUSES | CODE | 


P-TERM OE ACTIVE OR 78 
INACTIVE HORL" 
Notes are on page 872. 
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CMOS Programmable Logic Sequencer (17 x 68 x 8) PLC415 


LOGIC PROGRAMMING (Continued) 


“OR” ARRAY - J-K FUNCTION - (N), (F) 


Th Th 
“+D- “+D- 
) D aor ig 


ACTION ACTION | CODE | 
TOGGLE? [| ser | 


“COMPLEMENT” ARRAY - (C) 


c c c 
¢ c € 
Tn Th Th 


| ACTION ~—s [CODE | fp ACTION, ~—|_ CODE | 
iwactve’> [ o _ | | GENERATE. | A__| 


PROPAGATE 


CLOCK OPTION - (CLK1/CLK2) 


CLK2 CLK2 

CLK1 CLK1 
| _opnon | cove _ |__opTON | cope _| 
| cukrendcuK2® | | 


NOTES: 

. This is the initial unprogrammed state of all links. 

. Any gate T,, will be unconditionally inhibited if any one of its | or P link pairs is left intact. 

. To prevent oscillations, this state is not allowed for C link pairs coupled to active gates T,,. 

These states are not allowed when using PRESET/RESET option. 

. Input buffer ls must be deleted from the AND array (i.e., all fuse locations “Don't Care”) when using second clock option. 

When using Power Down feature, INPUT 16 is automatically disabled via the design software. 

. If the internal (P-term) control fuse for INIT and/or OE is programmed as Active High, the associated External Control function will be perma- 

nently disabled, regardless of the state of the External INIT/OE fuse. 

. One internal control fuse exists for each group of 8 registers. Po. 3 and Fg. 3 are banked together in one group, as are P4.7 and F4.7. Con- 

trol can be split between the INIT/OE pin (Pin 19) and P-terms INA, INB, OEA and OEB. 
. The PLC415 also has a power-up preset feature. This feature insures that the device will power-up in a known state with all register ele- 
ments (State and Output Register) at a logic High (H). When programming the device it is important to realize this is the initial state of the 
device. You must provide a next state jump if you do not wish to use all Highs (H) as the present state. 
10.L = cell unprogrammed. 
H = cell programmed. 

11. Inputs 10, 11 and 12 (pins 25, 24, & 23) can be used for supervoltage diagnostic mode tests. It is recommended that these inputs not be 
connected to product terms INA, INB, OEA or OEB if you intend to make use of the diagnostic modes due to the fact that the patterns asso- 
ciated with the internal INIT and OE control product terms may interfere with the diagnostic mode data loading and reading. 


Oo OM NOnawns 
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NOTES: 
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ERASURE CHARACTERISTICS 
(For Quartz Window Packages 
Only) 

The erasure characteristics of the PLC415 Se- 
ties devices are such that erasure begins to oc- 
cur upon exposure to light with wavelengths 
shorter than approximately 4000 Angstroms 
(A). It should be noted that sunlight and certain 
types of fluorescent lamps has wavelengths in 
the 3000 - 4000A range. Data shows that con- 
stant exposure to room level fluorescent light- 
ing could erase a typical PLC415 in 
approximately three years, while it would take 


March 1990 


approximately one week to cause erasure 
when exposed to direct sunlight. If the PLC415 
is to be exposedto these types of lighting condi- 
tions for extended periods of time, opaque la- 
bels should be placed over the window to 
prevent unintentional erasure. 


The recommended erasure procedure for the 
PLC415 is exposure to shortwave ultraviolet 
light which has a wavelength of 2537 Ang- 
stroms (A). The integrated dose (i.e., UVinten- 


sity x exposure time) for erasure should be a 
minimum of 15Wsec/cm?. The erasure time 
with this dosage is approximately 30 to 35 
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minutes using an ultraviolet lamp with a 


12,0001W/em? power rating. The device 
should be placed within one inch of the lamp 
tubes during erasure. The maximum integrated 
dose aCMOS EPLD can be exposed to without 
damage is 7258Wsec/cm? (1 week @ 


120002W/cm?2). Exposure of these CMOS 
EPLDs to high intensity UV light for longer peri- 
ods may cause permanent damage. 


The maximum number of guaranteed erase/ 
write cycles is 50. Data retention exceeds 20 
years. 


Ssignetics 
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DESCRIPTION 

The PLHS473 is a two level logic device 
consisting of 24 AND gates and 22 OR 
gates with fusible link connections for 
programming I/O polarity and direction. 
The Signetics state-of-the-art Oxide-lso- 
lated Bipolar process is used to produce 
performance not yet achieved in devices 
of this complexity. 


All AND gates are linked to 11 input pins, 
9 bidirectional I/O pins, and 2 dedicated 
output pins. The bidirectional pins are 
controlled via the OR array. Using these 
features, the PLHS473 can be configured 
with up to 20 inputs and as many as 11 out- 
puts. 


The AND array input buffers provide both 
the True and Complement of the inputs 
(lx) and the bidirectional signals (By) as 
programmable connections to the AND 
gates. All 24 AND gates can then be op- 
tionally linked to all 22 OR gates (a fea- 
ture known as Product Term sharing not 
found in PALs® or most macrocell archi- 
tectures). The OR array drives 11 output 
buffers which can be programmed as Ac- 
tive-High for AND-OR functions or Ac- 
tive-Low for AND-NOR functions. In 


PIN CONFIGURATION 


PLHS473 © 


(20 x 24 x 11) 


Product Specification 


addition, the I/O configuration of each bidi- 
rectional pin is individually controlled by a 
sum-of-products (AND-OR) function 
which may also contain any of the 24 AND 
gate outputs. This allows dynamic /O 
configuration of all 9 bidirectional pins. 


The PLHS473 contains two new features 
of significance. A code verification lock 
has been incorporated to improve user se- 
curity. The addition of three test columns 
and one test row enables the user to test 
the device in an unprogrammed state. 


The PLHS473 is field programmable 
using Vertical Avalanche Migration 


Programmed (VAMP™) fuses to program 
the cells. This enables the generation of 
custom logic patterns using standard pro- 
gramming equipment.. 


FEATURES 
© Field-Programmable 


© 11 dedicated inputs 

© 2 dedicated outputs 

® 9 bidirectional I/O lines 
© 24 product terms 

@ 22 OR gates 


FUNCTIONAL DIAGRAM 


Field-Programmable Logic Array 


Signetics Programmable Logic 


@ /O direction decoded In OR array 

© Output Enable decoded in OR array 
© l/O propagation delay: 20ns (max) 
@ Input loading: -100nA (max) 

© Power dissipation: 700mW (typ) 

@ Security fuse 

© Testable in unprogrammed state 


© Programmable as 3-state or 
Open-Collector outputs 


© TTL compatible 


APPLICATIONS 
® Random logic 


© Code converters 

® Fault detectors 

® Function generators 
e Address mapping 

® Multiplexing 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Ceramic DIP PLHS473/BLA 


300mil-wide 


PAL is a registered trademark of Monolithic Memories, Inc., a wholly owned subsidiary of Advanced Micro Devices. Inc. 


September 19, 1988 
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Programmable connection. 


1, All unprogrammed or virgin ‘AND’ gate locations are pulled to logic *1". 
2. All unprogrammed or virgin 'OR’ gate locations are pulled to logic “0”. 


NOTES: 
3. 


FPLA LOGIC DIAGRAM 
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Field-Programmable Logic Array (20 x 24 x 11) PLHS473 


ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER RATING UNIT 


lin 


Figur | Outputeurents SSS toma | 
a ea ET 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


lik 
lou 
lou 
Ta 


High level output current 
Low level output current 
ie. | Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS 
| Min_| Typ? | Max_| 
Input clamp voltage? Voc = Min, lin = lik ff og | 12 | 


Voc = Min, Vir = Max, Vin = Min 
Output Low voltage?5 lo. = Max 
Output High voltage?§ lou = Min 


Voc | 45 
Lva | 22 | 
an 
[ix | tnputctampeurrent tm 
flow | bead 
flo ee 


Input High current Vin = 5.5V 


Output Tri-state current'® Voc = Max, Vout = 5.5V a ee ee 


Vec = Max 
Input Low current Vin = 0.45V 


lonz 


Paz | oupurTstaecurent® | Vep=Max Var=04sv | | | 10 | a _| 
rice | Veesureyycuren®@ «SSCs 


IN Input capacitance"! 
Cp VO capacitance" 


Vik 
Vou 
Vou 
ti 
Vi 
loc 
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AC ELECTRICAL CHARACTERISTICS -55°C « Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER FROM TEST CONDITIONS 


| Min | 

ec | Outpuienatio | output | inputs | rnsoor | | 2s | wo | me | 
Foo | ouput aisabieet™ ouput | “toute [repr as 
NOTES: 


1. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 


rating only. Functional operation at these or any other condition above those indicated in the operational and programming specification of 

the device is not implied. 

All typical values are at Voc = 5V, Ta = +25°C. 

All voltage values are with respect to network ground terminal. 

Test one ata time. 

Measured with Pins 1 - 5 = OV, Pins 6, 8 = 4.5V, and Pins 7, 9 - 11 = 10V. 

Same conditions as Note 5, except Pin 9 = 4.5V. 

Duration of short circuit should not exceed 1 second. 

Icc is measured with all inputs and bidirectional pins at 4.5V. Part in Virgin State. 

. Measured at V7 = Vo, + 0.5V, and with C, = 30pF. 

10. Leakage values are a combination of input and output leakage. 

11. Guaranteed, but not tested. 

12. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Testing of these 
values requires special equipment. 


SOOO? OV 


TIMING DEFINITIONS TIMING DIAGRAMS 


SYMBOL PARAMETER 


Propagation delay between 


input and output. 
TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


Delay between input change 
and when output is off (Hi-Z or 
High). 


Delay between input change 
and when output reflects 
specified output level. 


2.7V 


NEGATIVE 
PULSE 


‘THU {TLH(tr) 
‘TLH(tr) 'THL(th 


POSITIVE 
PULSE 


Ro CL 
(INCLUDES SCOPE 


i AND JIG 


Input Pulse Definitions 
CAPACITANCE) 


INPUT PULSE CHARACTERISTICS 


rar ruisconnnacrensTes 
Wa [Rep Rae [rusewain] aw | 
ras] tie|—seine [sso | ee 


NOTE: Ry = 4702, Ro= 1KQ, Cy = S0pF. 
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LOGIC PROGRAMMING LOGIC FUNCTION 

The FPLA can be programmed by means of 

Logic programming equipment. TYPICAL PRODUCT TERM: 
With Logic programming, the AND/OR/EX-OR Pn=AeBeCeDe... 
gateinputconnections necessary toimplement TYPICAL LOGIC FUNCTION: 
the desired logic function are coded directly AT OUTPUT POLARITY =H 
from logic equations using the Program Table Z=P0+P1+P2... 

on the following page. 

In this table, the logic state of variables |, P and gg ae a s : 
B, associated with each SumTerm S is Z=POcP1e Poe... 


assigned a symbol which results in the proper — 
fusing pattern of corresponding links, defined TE Fc oar Oe thal oR okiiee funcion AAS: 


as follows: tive-High) or Z (Active-Low) is avialable, but not both. 
The desired output polarity is programmed via the 
Ex-OR gates. 
. Z,A,B,C, etc., are user defined connections to fixed 
inputs (I), fixed output pins (0) and bidirectional pins 
(B). 


OUTPUT POLARITY - (0, B) 


ACTIVELEVEL [| CODE | ACTIVE LEVEL | CODE | 


Low13 L HIGH 
(INVERTING) (NONANVERTING) 


“AND” ARRAY - (1, B) 


IB 
LB 
8 
P 


[stare [eee] «| [stare [cove 
Toowrcane™ | - | | [Camerve™ [0 | 


“OR” ARRAY - (0, B) VIRGIN STATE 
A factory shipped virgin device contains all 
fusible links intact, such that: 


P Pp 1. All outputs are at “L” polarity. 
2. All P, terms are enabled. (Don’t Cares.) 
Ss s 3. All P, terms are inactive on all outputs. 


[PaSTATUS [CODE ee 


NOTES: 

13. This is the initial unprogrammed state of all links. 

14. Any gate P, will unconditionally inhibited if the true and complement of either input (I or B) 
are both programmed for a connection. 
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FPLA PROGRAM TABLE 


POLARITY 


B(O) 


CONTROL 


ee eee ere ee 


tNACTIVE | ¢ 


jin array. 


Unused product terms can be teft blank. 


All P-terms are inactive on aff outputs (B, O) in the 


DON'T CARE |— 
The FPLA is shipped with all links open. 
Unused | and B bits in the ANDO array exist as 
Don't Care (-) in the virgin state. . 


INACTIVE 
virg 


Notes 


1 
2 
3 
4 
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DESCRIPTION 

The PLHS501 is a member of the 
Signetics Programmable Macro Logic 
family. PML is unique in its capability of 
performing other than two level logic func- 
tions without incurring I/O buffer delays. 
This allows the logic or system designer to 
imbed logical operations or macro struc- 
tures within the framework of the I/O pins. 
Since the imbedded functions are inde- 
pendent of the delays created by the I/O 
buffers, they can be performed at speeds 
lesser architectures cannot reproduce. 


The technique used to perform this opera- 
tion is a NAND foldback network which 
allows the direct interconnection of any 
number of logic nodes within the single 
fuse matrix. Macros can be formed and 
then interconnected to the I/O structure. In 
addition, single-level and multi-level logic 
can be performed at speeds which reflect 
only the logic path utilized. Therefore, a 
single-level logic function has a very short 
path through the device. Additional levels 
incur only one NAND foldback delay per 
level. This delay is less than the combined 
delay created by previous generations of 
devices which stipulate that the logic sig- 
nal must pass through I/O buffers after 
one or two levels of logic are performed. 


The PLHS501 is fabricated with Signetics 
ZA Oxide-lsolated Bipolar Process. ZA 
utilizes Vertical Avalanche Migration Pro- 
grammed (VAMP) fuses as programming 
elements. These fuses provide high pro- 
gramming yield and reliability. Proprietary 
onboard test circuitry allows the PLHS501 
to be thoroughly tested prior to program- 
ming. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
64-Pin Ceramic DIP PLHS501/BXA 
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FEATURES 


® Signetics NAND foldback architec- 
ture 


® Field-Programmable 
@ 24 dedicated inputs 


@ Fixed and programmable output 
buffers 


- 81/0 buffers 
- 8 EX-OR buffers 
- 4active-Low buffers 
- 4 active-High buffers 
© 72 Internal NAND foldback terms 


® Supported by AMAZE Development 
System 


© Testable in unprogrammed state 
© Verify Lock Fuse 

© TTL compatible 

© Power dissipation: 1.25W (typ) 


@ Logic delay times 
- Single-level = 35ns (max) 
- Two-level = 45ns (max) 
- Internal NAND delay = 10ns (max) 


ARCHITECTURE — 
@ 24 dedicated Inputs: Ip - lo3 


© 4 active-High I/Os with individual 
enable: B, - B, 


® 4 active-Low I/Os with individual 
fused enable: By - B; 


© 2 active-High output pairs; each 
pair with common enable: O, - O3 


© 2 active-Low output pairs; each pair 
with common enable: 0, - 07 


© 4 Ex-OR output pairs; each pair 
with common enable: Xp - X7 


@ 72 Internal NAND foldback terms 
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Random Logic Unit (32 x 72 x 24) 


PIN CONFIGURATION 
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Programmable Macro Logic PLHS501 
Random Logic Unit (32 x 72 x 24) © 


ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER RATING 


Pit | trputeurentrange SC~“~‘~*~*~*‘“‘“‘;™SC*diY~C~C‘ OCLC 
to | Currentrange appliedio outputin Low outputste CT SSCS 
FUNCTIONAL DIAGRAM 
ea Gn (tO nO es (ME 
es er pe es te ae cat ee es Shen me ee th Se RS a 
bea ee ee one he Ue wT ie Wie ee. — Gol Ji eiee eu taik” alle 
(a ee es eS ee ee ee es en ee ee es ee 
ae eae a a es ae ae a a ee 
ae el a ae a a eae ae es ee 
rt {| [ ~—| [| JT f[ Jf ff J] Jf f [| f[ f 4] 
| | [ ff [| | f{ | [ [| f[ J] f[ [ { [| [ J] [ ] 
feed cdl eee edie’ peel det ftecafl Mere Sie 3 Al scale eo 
ESE SR (ea FR ae eee Se [Reems ee) (Rene Ur ach (CRT RPO (| OEE) 
ee a (a Ne ae eas Fe ik ae es es ee ee 
7] B-B3 
|_| 84-87 


) x8 >) Xo. Xa, Xa, Xe 


2 : 
a Oo, O2 


_f 01 03 


| 04, Og 


2 
LJ] 5, 07 


' DETAILA 
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LOGIC DIAGRAM (Compressed) 


DETAILA 


il 


24 
= 
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Programmable Macro Logic PLHS501 
Random Logic Unit (32 x 72 x 24) | 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
| Min | Typ? | Max_| 


Input Voltage? 


Vit Veco = Min 0.8 Vv 
Vin i Voc = Max Vv 
Vic . Voc = Min, lin = -18MA -1.2 V 


Output voltage 
V 
2.4 V 
fit Low -100 pA 
lie High 40 pA 
Output current 


lo(orF) Hi-Z state'® = 5, 
: - 
Short circuit*67 -85 


aan oe ee pe 6 


Capacitance 


Low3.5 
High?:6 


AC ELECTRICAL CHARACTERISTICS -55°C < Ty, < +125°C, 4.5V < Voc < 5.5V, Ry = 4709, Ro = 1KQ 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
ices TOES PROM, == | __~* | Min | Typ? | Max_| 


Output + Input + 
Output + Input + 
Output + Input + 
Output + Input + 
Output + Input + 


Output + Input + 


Internal 


Output - Input + 
Output + Input + 


NOTES: 
1. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 
tating only. Functional operation at these or any other condition above those indicated in the operational and programming specification of the 
device is not implied. 
All typical values are at Voc = 5V, Ta = +25°C. 
All voltage values are with respect to network ground terminal. 
Test one ata time. 
For Pins 18-22, 26-32 and 45-47, 49, Vo, is measured with Pins 5 and 50 = 9.5V, Pin 52 = OV and Pins 51 and 53 = 4.5V. For Pins 34-39 and 
43-44, Vo, is measured under same conditions EXCEPT Pin 53 = OV. 
Vou is measured with Pins 5 and 50 = 9.5V, Pins 51 and 52 = 4.5V and Pin 53 = OV. 
Duration of short circuit should not exceed 1 second. 
[cc is measured with all dedicated inputs at OV and bidirectional and output pins open. 
Measured at V7 = Vo, + 0.5V, Vo}; - 0.5V. 
10. Leakage values are a combination of input and output leakage. 
11. Limits are guaranteed with internal feedback buffers simultaneously switching cumulative maximum of eight outputs. 
12. Only tested on a programmed device if applicable. 


COND ARON 
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PLHS501 


Random Logic Unit (32 x 72 x 24) 


TIMING DEFINITIONS 


SYMBOL PARAMETER 


tpp1 Input to Output delay, one 
pass, through X outputs 


Input to Output delay, one 
pass, through B outputs 


Input to Output delay, one 
pass, through O, © and B out- 
puts 


Input to Output delay, two 
passes, through X outputs 


Input to Output delay, two 
passes, through B outputs 


Input to Output delay, two 
passes, through O, O and B 
outputs : 


Feedback delay per internal 
NAND function performed 


Delay between output change 
and when output is off (Hi-Z or 


Delay between input change 
and when the output reflects 
specified output level 


TEST LOAD CIRCUIT 


March 29, 1988 


TIMING DIAGRAM 


VOLTAGE WAVEFORM 


2.7V 


NEGATIVE 
PULSE 


tTHLt) tTLH(tr) 


tTLH(tr) tTHL (th 


POSITIVE 
PULSE 


tw 


Cy 


(INCLUDES SCOPE 
AND JIG 
CAPACITANCE) 


Input Pulse Definitions 


’ INPUT PULSE CHARACTERISTICS 
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DESCRIPTION 

The PLS159A is a 3-State output, regis- 
tered logic element combining AND/OR 
gate arrays with clocked J-K flip-flops. 
These J-K flip-flops are dynamically con- 
vertible to D-type via a “foldback” inverting 
buffer and control gate Fe. It features 8 re- 
gistered I/O outputs (F) in conjunction with 
4 bidirectional I/O lines (B). There are 8 
dedicated inputs. These yield variable I/O 
gate and register configurations via con- 
trol gates (D, L) ranging from 16 inputs to 
12 outputs. 


The AND/OR arrays consist of 32 logic 
AND gates, 13 control AND gates, and 21 
OR gates with fusible link connections for 
programming !/O polarity and direction. All 
AND gates are linked to 4 inputs (I), 4 bidi- 
rectional I/O lines (B), internal flip-flop out- 
puts (Q), and Complement Array output 
(C). The Complement Array consists of a 
NOR gate optionally linked to all AND 
gates for generating and propagating 
complementary AND terms. 


FUNCTIONAL DIAGRAM 


(LOGIC TERMS) 


PLS159A 


Field-Programmable Logic Sequencer 


(16 x 45 x 12) 


Product Specification 


FEATURES 
© High-speed version of PLS159 


© Field-programmable (Ni-Cr link) 


© Fiuax = 16MHz 

®@ 4 dedicated inputs 
© 13 control gates 

© 32 AND gates 

@ 21 OR gates 


© 45 product terms: 
- 32 logic terms 
- 13 control terms 


® 4 bidirectional I/O lines 
® 8 bidirectional registers 
e J-K, T, or D-type flip-flops 


© Power-on reset feature on all 
flip-flops (F,, = 1) 


@ Asynchronous Preset/Reset 
© Complement Array 


© Active-High or -Low outputs 


(CONTROL TERMS) 


July 15, 1988 
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© Programmable OE control 

© Positive edge triggered clock 

® Input loading: -100,A (max) 

© Power dissipation: 750mW (typ) 
© TTL Compatible 

@ 3-State outputs 


APPLICATIONS 
@Random sequential logic 


Synchronous Up/Down counters 
®Shift Registers 

¢Bidirectional data buffers 
®Timing function generators 
System controllers/synchronizers 
¢Priority encoder/registers 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
24-Pin Ceramic Dip 
300mil-wide PLS159A/BRA 


PIN CONFIGURATION 


853-1100 F02012 
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PLS159A 


On-chip T/C buffers couple either True (1, B, Q) 
or complement (I, B, ©, C) input polarities to all 
AND gates, whose outputs can be optionally 
linked to all OR gates.One group of AND gates 
drives bidirectional I/O lines (B), whose output 
polarity is individually programmable through a 
set of EX-OR gates for implementing AND-OR 
or AND-NOR logic functions. Another group 
drives the J-K inputs of all flip-flops, as well as 
asynchronous Preset and Reset lines (P, R). 


All flip-flops are positive edge-triggered and 
can be used as input, output or I/O (for interfac- 
ing with a bidirectional data bus) in conjunction 
with load control gates (L), steering inputs (1), 
(B), (Q) and programmable output select lines 
(E). 

The PLS159A is field-programmable, enabling 


the user to quickly generate custom patterns 
using standard programming equipment. 


VIRGIN STATE 

The factory shipped virgin device contains all 

fusible links intact, such that: 

1. OE is always enabled. 

2. Preset and Reset are always disabled. 

3. All transition terms are disabled. 

4. All flip-flops are in D-mode unless other- 
wise programmed to J-K only or J-K or D 
(controlled). 

5. All B pins are inputs and all F pins are 
outputs unless otherwise programmed. 


July 15, 1988 


CAUTION: PLS159A 
PROGRAMMING ALGORITHM 

The programming voltage required to program 
the PLS159A is higher (17.5V) than that re- 
quired to program the PLS159 (14.5V). Conse- 
quently, the PLS159 programming algorithm 
will not program the PLS159A. Please exercise 
caution when accessing programmer device 
codes to ensure that the correct algorithm is 
used. 


LOGIC FUNCTION 


Q3 Q2 Q1 QO 


fs fo]s]o| (se) PRESENT STATE 


STATE REGISTER A:B-C:... 


T= [eT] G) vexrenr 


SET Qo: Ug = (Q3 * Gp- Qy° Uy) ABC... 
Kg =0 


RESET Q4:J,=0 
Ky, =(Q3° G2°Q,°U)-A°B'C... 


HOLD Qo: J2=0 
Ko=0 
TOGGLE Q3: J3 = (Q3°02°Q,°Up) °A-B-C... 
K3 = (Q3°G2°Q;,°Up)°A-B'C... 


NOTE: 
Similar logic functions are applicable for D and T 
mode flip-flops. 
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FLIP-FLOP TRUTH TABLE 


. Positive Logic: 
J-K = 19 +7, + To+.. +794 
Tn => (Ip.14-12...) + (Q9.Q4...) - (Bo.By...) 

. T denotes transition for Low to High level. 

. X «Don't care 

. “= Forced at Fp pin for loading J-K flip-flop in VO 
mode. L must be enabled, and other active TR 
disabled via steering input(s) |, B, or Q. 

. AtP=R=H,Q =H. The final stata of Q depends 
on which is released first. 

. ** = Forced at Fp pin to load J/K flip-flop indepen- 
dent of program code (Diagnostic mode). 3-State 
8 outputs. 
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FPLS LOGIC DIAGRAM 


Vy 2, SRS Ree eee 
RABRROSROLARRRR ERE Reese 
1, [3] BT fa Ef be bebe 
aeeeee eee 
2 [4] SESSA SSEEenes Ce eee 
ZORA ERRORS 
15 [5] EEE 
Ec SESS SRDS RPE RRO 
Beer rreeeeerrr te eee 
ARARRRAIES ORR ECA RR EERE ee el ee ee 
RRs ‘ 
See 
CET Cee] 
eee aaa 
BERBERS RR RARO RRs 
att SSR ReReAe oo 


Bratt ae ree 


Eas stat tt a 
ihc=s imine) 
Eo i a 


TET -— ae 
ANC, ait anos = = 


CA eel “Tee | ‘igi at 

AUIS IT a 
BUUAGEAR UO BREE OUORIONERERRITEREoe cee amd fe ay 
i nie) ie 


See . 


CK o—<j-—{7] CK 


LO01681S 


1. All OR gate inputs with a blown link float to logic ‘'0"’. 

2. All other gates and control inputs with a blown link float to logic "1" 
3. ® denotes WIRE-OR 

4. & (Programmable ‘connection: 
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ABSOLUTE MAXIMUM RATINGS" 


SYMBOL PARAMETER 


Supply voltage aera 
Input voltage pare! 
Output voltage ee ee ae 


RATING UNIT 
Voc 
Vv 
Vo 


input current 
Output current 
Storage temperature range 


RECOMMENDED OPERATING CONDITIONS 
‘SYMBOL 


Ts1G 


High level Input voltage 


Low level! input voltage 


High level output current 
Low level output current 


Operation free-air temperature range 


PARAMETER? TEST CONDITIONS? 


Input clamp voltage Voc = Min, |) = Max P| 


Supply voltage 


Voc 
Vin? 
Vio 
lik 
lou 
low 
Ta 


SYMBOL 


Output High voltage Voc = Min, low = Max 
Output Low voltage Voc = Min, Io, = Max 


loz OFF-State output®-8 Current High Voc = Max, Vo = 0.45V 
Short circuit output current*® Vcc = Max, Vo = OV 


Vik = Mi 
Vou i = Min, 

Vo = Min, 

ha 
los i = 

om = 5. 


| Min | 
Daa] 
J 
ae 
eee 
Eas 
= 
i 
ea 
a 


Input capacitance'5 Voc = 5.0V, V, = 2.0V 


Voc = 5.0V, Vo = 2.0V 


Cout 
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AC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER eat eal TEST CONDITIONS 


[acer 
ee 
[ey=sopF eo | os | | oe 
wer | a-aor [as | a0 


(|, B)+ C, = 50pF | 35 | 
a 


Clock high'® 

Clock low 

CLK min Period (tig + texo) 
Preset/Reset pulse 


& 
~ 


KH 
tek 
texp 


tpRH 
Setup Time 


K 
K+ 
(I, B)+ 


K+ 
CK- 
K+ 
ash 


Cc 
Cc 


QAID!loO 
+ | 


CK+ 
CK+ 
CK+ 


tisy Input 


Input (through F,) 


eb 
4. 


tisg input (through Complement Array)!2:14 


Hold Time 


eee 

ee 

ee 

cK | (Be |  c=sor | o | 5 | | 
ee ce 
| 25 | 

| 45 

| 35_| 

| 45 | 


Input 
Input (through F,,)'4 CK+ F. 
Propagation Delay 

Clock 

Output enable"4 
Output disable 12.14.15 
Output 

Output enable'4 
Output disable'1.14.15 
Preset/Reset'4.15 


Power-on/preset!4.15 


ts 


CK+ C, = S0pF 


g 


KO 


= a) 
a 
ee 

(Be | c=sopF | 
: Deed 

|| 

ee 

eae! 


top1 
B+ 


+ 


B+ 
F+ 


(1B) 
(1B) 
(1B) 
NOTES: 


1. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 
rating only. Functional operation at these or any other conditions above those indicated in the operational and programming specification of 
the device is not implied. 

All typical values are at Voc = 5V, Ta = +25°C. 

All voltage values are with respect to network ground terminal. 

Test one at a time. 

Measured with Viy applied to OE. 

Duration of short circuit should not exceed 1 second. 

Icc is measured with the OE input grounded, all other inputs at 4.5V, and the outputs open. 

Leakage values are a combination of input and output leakage. 

These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Testing of these 
values requires special equipment. 

10. To prevent spurious clocking, clock rise time (10% - 90%) < 10ns. 

11. Measured at Vr = Vo, + 0.5V. 

12.When using the Complement Array Toxp = 75ns (min). 

13. Limits are guaranteed with 12 product terms maximum connected to each sum term line. 

14. Not tested on an unprogrammed device. 

15. Guaranteed, but not tested. 


daddy 


n 


ive] mn mel 


Voc+ 


CAONOARON 
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TIMING DIAGRAMS TIMING DEFINITIONS 


he SYMBOL PARAMETER 
net) : tcKH Width of input clock pulse 
when High. 
tex. Width of input clock pulse 
when Low. 


Clock period. 
? nee : Width of preset input pulse. 
(OUTPUTS) : 


Required delay between 
beginning of valid input and 
positive transition of clock. 


Required delay between 
beginning of valid input forced 
at flip-flop output pins and 
Flip-Flop Outputs position transition of clock. 
Required delay betweeen 
positive transition of clock and 
LB end of valid input data. 
INPUTS; 
Required delay between 
positive transition of clock and 
end of valid input data forced 
at flip-flop output pins. 


B 
(OUTPUTS) 


Delay between positive 
transition of clock when 
outputs become valid (with OE 
Low). 
ureuT 
(0 Delay between beginning of 
eueer Output Enable Low and when 
Gate Outputs outputs become valid. 
Delay between beginning of 
Output Enable High and when 
outputs are in the Off-State. 


Delay between Vcc (after 
power-on) and when flip-flop 
outputs become preset at “1” 


tppr (internal Q outputs at “O”). 


‘ N NY Propagation delay between 
(OUTPUTS) SS F 1.5V F combinational inputs and 
outputs. 


Delay between predefined 
Output Enable High, and when 
1,B combinational outputs become 
(INPUTS) : , valid. 


Delay between predefined 
Output Enable Low and when 
combinational outputs are in 
the Off-State. 


Delay between positive 
transition of predefined Preset/ 
Reset input and when flip-flop 
outputs become valid. 


Power-On Reset 
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TIMING DIAGRAMS (Continued) » 


1B 
(INPUTS) 


PRESET/RESET 


(1, BINPUTS) 


OlTeutTs a ee : 
( ) (PRESET) 


cannot be guaranteed by the user. 


Asynchronous Preset/Reset 


1.5V 


-  WDKWKI INK 


Flip-Flop Input Mode 


1B 
{LOAD SELECT) 


F 
(INPUTS) 
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The FPLS can be programmed by means of desired logic function are coded directly from _In these Tables, the logic state or action of all 
Logic Programming equipment. the State Diagram using the Program Tableson I/O, control and state variables are assigned a 
With Logic Programming, the AND/OR-EX-OR the following pages. symbol which results in the proper fusing Bar 
: : : tern of corresponding links defined as follows: 
input connections necessary to implement the | 


“AND” ARRAY - (1), (B), (Qp) 


(T, Fo, LP, R, D)py (Fo, UPR, Diy (T, Fe. L. PR, O)y 


[sare [e008 | SOME EOE 
[acrve’ 7 [0 _ | [ owreane | - | 


M = DISABLED "4 
O 
) >—€ 


ACTION CODE ACTION CODE | action | ACTION CODE 


‘mene 


# *Y) 
“OR” ARRAY — (F-F CONTROL MODE) 7 “OR” ARRAY, — (Q, = D-Type) 


—~ 


ENABLED § 7 DISABLED “4 
e 0 
ACTION CODE ACTION CODE 
J-K ORD 
(CONTROLLED)"9 _ J-K ONLY 


“OR” ARRAY - (S or B) “COMPLEMENT” ARRAY ~ MODE 


ACTIVE (Set)'6 | a | INACTIVE (Reset) |e | 


c c 


(Dy. Ly Pr» Rn) (Dpy Ens Pr» Rn) 


ACTION 
Notes on following page. CAUTION: 


THE PLS159A Programming Algorithm is different from the PLS159. 


July 15, 1988 893 


Signetics Military Application Specific Products Product Specification 
en eS eS eS ee 


Field-Programmable Logic Sequencer (16 x 45 x 12) PLS159A 


“COMPLEMENT” ARRAY - (C) 


jd eee 


(Tn Fo) (Th; Fe) (Tn, Fe) (Tr Fe) 


} 0 | GENERATE2° PROPAGATE TRANSPARENT 


INACTIVE?® 18, 20 


[—potnny [cone 


“EX-OR” ARRAY -— (B) 


potarity | CODE | 


“OE” ARRAY -(E) 


on | 


En En 


[—aeron [cove] | [7 voron [ooo] | [ncrow [ation | e008 ] 
fore 


IDLE*S, 19 


NOTES: 

16. This is the initial unprogrammed state of all link pairs. It is normally associated with all unused (inactive) AND gates. 
17.Any gate (T, Fe. L, P, R, D), will be unconditionally inhibited if any one of the I, B, or Q link pairs are left intact. 
18. To provent oscillations, this state is not allowed for C link, pairs coupled to active gates Ty, Fe. 

19.E, = O and E, = © are logically equivalent states, since both cause F, outputs to be unconditionally enabled. 

20. These states are not allowed for control gates (L, P, R, D),, due to their lack of “OR” array links. 


CONTROL | aA | ENABLE?9 DISABLE | =| 
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TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


tTHL(th tTLH(tr) 


tTLH(tr) 


POSITIVE 
PULSE 


CL 
(INCLUDES SCOPE 
AND JIG 


CAPACITANCE) 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
[Reo Rate [Pui sh | tn [| 


NOTE: Ry = 4702, Ro = 1KQ, Cy = 50pF 
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DESCRIPTION 

The PLS167 is a bipolar, programmable 
state machine of the Mealy type. The 
Field-Programmable Logic Sequencer 
(FPLS) contains logic AND-OR gate ar- 
rays with user programmable connections 
which control the inputs of on-chip state 
and output registers. These consist 
respectively of 8 Q,, and 4 Q; edge-trig- 
gered, clocked S/R flip-flops, with an 
asynchronous preset option. 


All flip-flops are unconditionally preset to 
“{” during power turn-on. 


The AND Array combines 14 external in- 
puts, lo.13, with 8 internal inputs, Po.7, fed 
back from the State Register to form up to 
48 transition terms (AND terms). In addi- 
tion, Po and P, of the internal state register 
are brought off-chip to allow extending the 
Output Register to 6 bits, if so desired. 


All transition terms can include True, 
False, or Don’t Care states of the control- 
ling variables, and are merged in the OR 
Array to issue next-state and next-output 
commands to their respective registers on 


PIN CONFIGURATION 


PLS167 


Field-Programmable Logic Sequencer 


(14 x 48 x6) 


Product Specification 


the Low to High transition of the Clock 
pulse. 


Both True and Complement transition 
terms can be generated by optional use of 
the internal variable (C) from the Comple- 
ment Array. Also, if desired, the Preset in- 
put can be converted to output-enable 
enable function, as an additional user pro- 
grammable option. 


APPLICATIONS 
@ Interface protocols 


© Sequence detectors 

© Peripheral controllers 

© Timing generators 

© Sequential circuits 

® Security locking systems 


FEATURES 
© Field-programmable (Ni-Cr link) 


© 14 True/Complement buffered 
inputs 


FUNCTIONAL DIAGRAM 


© 48 programmable AND gates 

© 25 programmable OR gates | 

© 8-bit State Register 

© 2-bit shared State/Output Register 
@ 4-bit Output Register 

@ Transition Complement Array 


© Programmable asynchronous 
preset/output enable 


® Positive edge-trigger clock 


© Power-on preset to logic “1” of all 
registers 


© Automatic logic “HOLD” state via 
S/R flip-flops 


@ On-chip Test Array 

© Power: 650mW (typ) 

© TTL compatible 

@ Tri-state outputs 

© Single +5V supply 

© 300mil wide 24-Pin DIP 


August 22, 1989 
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PLS167 


ORDERING INFORMATION 


August 22, 1989 


DESCRIPTION ORDER CODE 
24-Pin Ceramic Dip 300mil-wide PLS167/BLA 


PIN DESCRIPTION 


PI NO. | SYMBOL NAME AND FUNCTION POLARITY 


Clock: The Clock input to the state and output registers. A Low-to-High transition on 
this line is necessary to update the contents of both registers. 


Logic Inputs: The 13 external inputs to the AND array used to program jump 
conditions between machine states, as determined by a given logic sequence. 


Logic/Diagnostic Input: A 14th external logic input to the AND array, as above, when 
exercised with standard TTL levels. When Ig is held at +10V, device outputs 

Fo.3 and Po. ; reflect the contents of state register bits P2.7 (see Diagnostic Output 
Mode diagram). The contents of flip-flops Po. ; and Fo. 3 remain unaltered. 


Logic/Diagnostic Outputs: Four device outputs which normally reflect the contents of 
output register bits Qg.3 when enabled. When lg is held at +10V, Fo. 3 = (Po-5). 


Logic/Diagnostic Outputs: Two register bits with shared function as least significant 
state register bits, or most significant output register bits. When Io is held at +10V, 
Po-1=(Pg-7). 

Preset or Output Enable Input: A user programmable function: 

e Preset: Provides an asynchronous preset to logic “1” of all state and output 
register bits. Preset overrides Clock, and when held High, clocking is inhibited 
and Po. 1 and Fo. 3 are High. Normal clocking resumes with the first full clock 
pulse following a High-to-Low clock transition, after Preset goes Low. 


Output Enable: Provides an Output Enable function to all output buffers. 
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Active-High 


Active-High/Low 


Active-High/Low 


Active-High 


Active-High 


Active-High (H) 


Active-Low (L) 
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LOGIC FUNCTION VIRGIN STATE 

A factory shipped virgin device contains all 
fusible links intact, such that: 

G2 at ao 6. PR/OE option is set to PR. Thus, all out- 


fo f+ {o| (sn) PRESENT STATE puts will be at “1”, as preset by initial pow- 
er-up procedure. 


STATE REGISTER K-B-c:... 7. Alltransition terms are disabled (0). 
8. All S/R flip-flop inputs are disabled (0). 


Go) NEXT SIE 9. The device can be clocked via a Test 


Array pre-programmed with a standard 


Typical State Transition: 


SET Qo: Sg = (Gg - Gy‘ M)*A-B<C... test pattern. 
Rg =0 NOTE: The Test Array pattern must be 
RESET Q,:$, =0 deleted before incorporating a 
Ry =(Gig°Q1°%)°A-B-C... user program. This is accomp- 
HOLD Qo: So = 0 lished automatically by any 
Ro =0 Signetics qualified programming 
equipment. 


TRUTH Se 2,3, 4, 5, 6 
| ss OPTION—s 


n 


X 
X 
X 
X 
X 
X 
L 
L 
H 
H 
X 


Mga 
Positive Logic 
S/R = Ty + Ty 4+ Ta +.. ie 
Ty C(I by fe...) (Po Pi P?) 
. Either Preset (Active-High) or Output Enable (Active-Low) are available, but not both. The desired function is a user programmable option. 
. T denotes transition from Low to High level. 
. RS = High Js an illegal input condition. 


. © w= HAS+10V. 
Xe Don't Care (< 5.5V). 
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FPLS LOGIC DIAGRAM 


{LOGIC TERMS—T) ———______-___8 


ls heer CCE Tey 
B SEE a es ane 
e CECE EOE rrr 
2 RC ee ee ce ee 25) Oe oe ea ae 
as i me 
sae 


i 


AT 0000000 40 Becccccce32 I eocccce 24 QieeveescelG I cceeeseeh Teeccccee 0 


cK 


TBy1630S 


NOTES: 

1. All AND gate inputs with a blown link float to a logic “1”. 
2. All OR gate inputs with a blown fuse float to logic "0". 
3. © | Programmabie connection. : 
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ABSOLUTE MAXIMUM RATINGS! 


Voc +7 
vi ; 
fie omueagares tote eee 
eer omens re ee 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | 
[Voc __| Supplyvoltagerange ss Ci‘dS:C S| SO 
[Viv'? | Hightevelinputvoltage CT 
|Vi'3 | Lowlevelinputvotage (‘iTS (td 
eee] eee 
Pee 
ae ae 
ue Ps | 


High level output current 


Low level output current 


he | Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER : TEST CONDITIONS? 2 


| | Min | 
We | rnutcampvotage® deg Smt oe | te | 


Vec = Min 
VoL Low level Output Voltage® lo. = Max 0.35 V 
High level Output Voltage® low = Max 2.4 V 


Vou 
Pig [ ew tovelput cures | Negi noaev | | 
Fig tow 0Kinput Level pstcoren | Weta vogemmn |] 20] 
Fin Hahtovelnpstounont | Webav,voontn | | 4 
[loa [oF saw ouput corentngh | Ven = Max Vo=ssv [|] 1] 
es (ofsancnmalenenion > | yecuueveee | a 
wis 


I los | Short circuit output current*8 Vo = OV, Voc = Max 


Input Capacitance! 
Output Capacitance!® 


Cin 
Court 
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AC ELECTRICAL CHARACTERISTICS -55°C < T, < +125°C. 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TO FROM LIMITS UNIT 
| Min | Typ? | Max | 


Se 
im | Cockiow ————S—S—~—S—S PY | 
cur | Paviod wo Garry ———SSSSCS~dCSCiKS«Y Ke Cs (| |e 
tare | Period(wic-arayy®——=—SC~S~SKe «YK | |_| 
Setup Time 


tsi impotent | os 
tse__| Input(through Complement array) | Ce ee ee eae 
vs cK | vee | 5 | to | | ns | 
coef pk fs | to | Ts 


Hold Time i 


Propagation Delay 


Output Enable!@ | Output | 

Output Disable’? 
Preset PR+ 
Power-on preset!0 


-_ 
a’) 
Pe) 


in [WOCany SSSSCSC~dSC~C~idCSC~C~iCSSC‘idSSC*‘iz(CO | 
WiGearray® ee ee 


NOTES: 

1. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 
rating only. Functional operation at these or any other conditions above those indicated in the operational and programming specification of 
the device is not implied. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at atime. 

5. Measured with Vi, applied to OE and a logic high stored, or with Vjy applied to PR. 

6. Measured with a programmed logic condition for which the output is at a low logic level, and Vi_ applied to PR/OE Output sink current is 
supplied through a resistor to Vcc. 

7. Measured with Vi, applied to PR/OE. 

8. Duration of short circuit should not exceed 1 second. 

9. !cc is measured with the PR/OE input grounded, the outputs open. 

10. Guaranteed, but not tested. 

11. To prevent spurious clocking, clock rise time (10% - 90%) < 30ns. 

12. Not testable on unprogrammed devices. 

13. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Testing of these 
values requires special equipment. 
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Field-Programmable Logic Sequencer (14 x 48 x 6) 7 PLS167 


TIMING DIAGRAMS TIMING DEFINITIONS 


PARAMETER 
Width of input clock pulse. 
Interval between clock pulses. 


toKP1 Clock period - when not using 
| Complement Array. 


Required delay between 
beginning of valid input and 
positive transition of clock. 


Clock period - when using 
Complement Array. 


Required delay between 
beginning of valid input and 
positive transition of clock, 
when using optional 
Complement array (two passes 
necessary through the AND 
array). 


Required delay between Voc 
(after power-on) and negative 
transition of clock preceding 

first reliable clock pulse. 


Required delay between 
negative transition of 
asynchronous Preset and 
negative transition of clock 
preceding first reliable clock 
pulse. 


Fo.3/Po.1 


Required delay between 
positive transition of clock and 
end of valid input data. 


'PRH 


Asynchronous Preset 
Delay between positive 
transition of clock and when 
Outputs become valid (with 
PR/OE Low). 


4.5V 


Vcc / 
ov 
tppR : ; 
 ——_—————— VOH 
Fo-3/Po-1 NWS 1.5V (Fn) =1 1.5) {Fn +1] 


VoL 


Delay between beginning of 
Output Enable Low and when | 
Outputs become valid. 


Delay between beginning of 
Output Enable High and when 
Outputs are in the OFF-State. 


Delay between positive 
me aia oes em as —_f transition of Preset and when 
Outputs become valid at “1". 


Delay between Vcc (after 
power-on) and when Outputs 
become preset at “1”. 


Width of preset input pulse. 
Maximum clock frequency. 


4s 


Power-On Preset 
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PLS167 


TIMING DIAGRAMS (Continued) 


INTERNAL 
STATE REG. 


OUTPUT 


KO 


ree Von 


VOL 


tsRD 


Vou . 


Diagnosic Output Mode 


TEST LOAD CIRCUITS 


CL 
(INCLUDES SCOPE 
AND JIG 

= CAPACITANCE) 


NOTE: Ry = 4702, Ro = 1KQ, C, = 5OpF. 
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VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


Input Pulse Definitions 
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LOGIC PROGRAMMING PRESET/OE OPTION - (P/E) 
The FPLS can be programmed by means of 


Logic programming equipment. PRICE 
With Logic programming, the AND/OR gate in- ; See 
put connections necessary to implement the E=1 pat 
desired logic function are coded directly from (ALWAYS DISABLED) 
; ENABLED) 


the State Diagram using a Program Table. 


In this table, the logic state or action of control 


variables C, |, P, N and F, associated with each 
Transition Term T,, is assigned a symbo! which | preset [oH | 
results in the proper fusing pattern of corre- 

PROGRAMMING: 


epondinglink pairs, defined:as tolons: The PS167 has a power-up preset feature. This feature insures that the device will power-up in 
a known state with all register elements (state and output register) at logic High (H). When pro- 
gramming the device itis important to realize this is the initial state of the device. You mustprovide 
a next state jump if you do not wish to use al! Highs (H) as the present state. 


“AND” ARRAY - (I), (P) 


ip 
LP 
Tp 
Tn 


Sc 
Tinacrve®s = | o 


“OR” ARRAY - (F), (N) 


[—aerion__[_ cone 
Piwactve™™ i [0 | 


“COMPLEMENT” ARRAY - (C) 


c ; é 
c -¢ 
e: Tn > Th 


ACTION | CODE | ACTION | CODE | - 
actives 17 | 9 | GENERATE [| A | PROPAGATE TRANSPARENT 


NOTES: 

14. This is the initial unprogrammed state of all link pairs. It is normally associated with all unused (inactive) AND gates T,. 

15. Any gate T, will be unconditionally inhibited if any one of ites | or P link pairs are left intact. 

16. To prevent simultaneous Set and Reset flip-flop commands, this state is not allowed for N and F link pairs coupled to active gates T, (see 
flip-flop truth tables). 

17. To prevent oscillations, this state is not allowed for C link pairs coupled to active gates Ty. 
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TEST ARRAY 


The FPLS may be subjected to AC and DC 


parametric tests prior to programming via an ~) (In + Fn)Fn 
on-chip test array. 
The array consists of test transition terms 48 


and 49, factory programmed as shown below. 
(In- Fn)Fn C- FrayvFp 


Testing is accomplished by clocking the FPLS 


andapplying the proper input sequence to lo.13 
as shown in the test circuit timing diagram. ; 


(Un + Fn)/Fn 


State Diagram 


FPLS Under Test 


TEST ARRAY PROGRAM a ome 
E 
R 
M 


7 INPUT (Im) PRESENT STATE (Ps). NEXT STATE (Ns) OUTPUT (Fr) 
2 T[TeTslal3fe Se t]ol3];2]1]o 


171 
1jofoTlTsl7]6]s5]4]3]2]1 
EXEC AAC EDICT ERE PH] [tl epee Goo 
ty pepe fet efetepeyetefefefefefe{e(e ge yefede | REDE pT HCD Pp ae peep 


Test Array Program 


Both terms 48 and 49 must be deleted during 
user programming to avoid interfering with the 
desired logic function. This is accomplished 
automatically by any Signetic’s qualified pro- 
gramming equipment. 


STATE 
REGISTER 


weewererwrwrecacaneced 


Test Circuit Timing Diagram 


aE) Baney PECTED [__________ornonire)S*~S~*~CW 
1 NEXT STATE (Ns) OUTPUT (Fr) 
2 615|4]3]2 ofls]4)]3f2 
ra es evs ete fete pete pers 
Sasa S Sess asgse 
Test Array Deleted 
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DESCRIPTION 

The PLS168 is a bipolar, programmable 
state machine of the Mealy type. It con- 
tains logic AND-OR gate arrays with user 
programmable connections which control 
the inputs of on-chip state and output reg- 
isters. These consist respectively of 10 
Q,, and 4 Q; edge-triggered, clocked S/R 
flip-flops, with an asynchronous preset 
option. 


All flip-flops are unconditionally preset to 
“4” during power turn-on. 


The AND array combines 12 external in- 
puts, lo.41, with 10 internal inputs, Po.9, fed 
back from the State register to form up to 
48 transition terms (AND terms). In addi- 
tion, Po-P3 of the internal state register are 
brought off-chip to allow extending the 
output register to 8 bits, if so desired. 


All transition terms can include True, 
False, or Don’t Care states of the control- 
ling variables, and are merged in the OR 
array to issue next-state and next-output 
commands to their respective registers on 
the log to high transition of the Clock 
pulse. 


FUNCTIONAL DIAGRAM 


PLS168 


Field Programmable Logic 
Sequencer (12 x 48 x 8) 


Signetics Programmable Logic 


Product Specification 


Both True and Complement transition 
terms can be generated by optional use of 
the internal variable (C) from the comple- 
ment array. Also, if desired, the Preset in- 
put can be converted to output-enable 
function, as an additional user program- 
mable option. 


Order codes for this device are listed in the 
Ordering Information table. 


FEATURES 
© Field-programmable (Ni-Cr link) 


© 12 True/Complement buffered in- 
puts 


© 48 programmable AND gates 

© 29 programmable OR gates 

© 10-bit state register 

© 4-bit shared state/output register 
© 4-bit output register 

© Transition complement array 


© Programmable asynchronous 
preset/output enable 


© Positive edge-trigger clock 


© Power-on preset to logic “1” of all 
registers 


@ Automatic logic “HOLD” state via 
SIR flip-flops 


@ On-chip test array 

@ Power: 600mW 

© TTL compatible 

© 3-State outputs 

@ Single +5V supply 

© 300mil-wide 24-pin DIP 


APPLICATIONS 

@ Interface protocols 
Sequence detectors 

© Peripheral controllers 


® Timing generators 

© Sequential circuits 

© Elevator controllers 

@ Security locking systems 
¢ Counters 

© Shift registers 


PIN CONFIGURATION 
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Field-Programmable Logic Sequencer (12 x 48 x 8) PLS168 


FPLS LOGIC DIAGRAM 


(LOGIC TERMS—T) ——____________—__ 


OPTION 


ssaitaitevedectecdatentecteecitacraia: 


rovers aati iY 


Ee 
nomena 


c 


ee 


: 


eae 


eee 


SPOHSHHSHEHEHEHHSHESSHHSESEHEOHEEHOEESSESEOH SHEESH EE HESS OOHEHEOOE 


TB00881S 


NOTES: 

1. All programmed "AND" gate locations are pulled to logic "1". 
2. All programmed "OR" gate locations are pulled to logic "0". 
3. ‘Programmable “connection.” 
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Field-Programmable Logic Sequencer (12 x 48 x 8) PLS168 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 
24-Pin Ceramic DIP 300mil-wide PLS168/BLA 


PIN DESCRIPTION 


SS SYMBOL NAME AND FUNCTION POLARITY 


Clock: The Clock input to the state and output registers. A Low-to-High transition on Active-High 
this line is necessary to update the contents of both registers. 


Logic Inputs: The 11 external inputs to the AND array used to program jump 
conditions between machine states, as determined by a given logic sequence. 


Active-High/Low 


Logic/Diagnostic Input: A 12th external logic input to the AND array, as above, Active-High/Low 
_ when exercised with standard TTL levels. When lo is held at +10V, device outputs 
Fo.3 and Po. 3 reflect the contents of state register bits P4. 9 (see Diagnostic Output 


Mode diagram on page 7). The contents of flip-flops Pg. ; and Fg. 3 remain unaltered. 


Logic/Diagnostic Outputs: Four device outputs which normally reflect the contents 
of state register bits Po . 3. When Ig is held at +10V these pins reflect (Pg - Pg). 


Active-High 


Logic/Diagnostic Outputs: Two register bits (Fo - Fs) which normally reflect output 
register bits (Q2 - Q3). When Ig is held at +10V these pins reflect (P4 - Ps). 


Active-High 


Preset or Output Enable Input: A user programmable function: 

° Preset: Provides an asynchronous preset to logic “1” of all state and output 
register bits. Preset overrides Clock, and when held High, clocking is inhibited 
and Pg. g and Fo. are High. Normal clocking resumes with the first full clock 
pulse following a High-to-Low clock transition, after Preset goes Low. 

e Output Enable: Provides an Output Enable function to all output buffers. 


Logic Output: Two device outputs which reflect output registers Qo - Qy. When lo is 
held at +10V Fg - Fy = Logic “1”. 


Active-High (H) 


Active-Low (L) 


ABSOLUTE MAXIMUM RATINGS! 


| Min | 

Nes eet a 
A a a 
CR Se aes 
ry Pinputeurens SSCS 
Pig fouputeurenss 00a 
[Ta | Operaing Temperatwerange ———SSCSC~C~“~“~*~“‘“‘~*~*~dtC*Ct CCS ee 
a <a 
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DC ELECTRICAL CHARACTERISTICS -55°C < Ty, < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER? TEST CONDITIONS? LIMITS? UNIT 
| Min | Typ? | Max_| 


Input Voltage 


Veco = 5.5V 
Veo = 4.5V 
Vec = 4.5V, I =-18mA 


Output Voltage 


Vou High 
Vor Low® 


Input Current 


High 

Low 

Low (CK input) 
Output Current 


loorr) Hi-Z state” 


los Short circuit*8 
loc Voc supply current? 


Capacitance’, 10 
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Field-Programmable Logic Sequencer (12 x 48 x 8) PLS168 


AC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


Clock" High 
Clock Low 

Period (w/o C-array) 
Period (w/C-array)'° 
Preset pulse 


LIMITS UNIT 


Setup Time 


Input 
Input (through Complement array) 2 
Power-on preset!® 

Preset!? 


Hold Time 
ges ee ei ee ee 
Propagation Delay 


Clock 
Output Enable 


Outputs 
Output- 


Output Disable Output+ 
Preset Output+ 
Power-on preset Output+ 


Frequency of Operation 


Max w/o C-array 10.5 
fax? w/C-array'° 7.4 MHz 
Le 
. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 


rating only. Functional operation at these or any other conditions above those indicated in the operational and programming specification of 
the device is not implied. 

. All typical values are at Voc = 5V, Ta = +25°C. 

. All voltage values are with respect to network ground terminal. 

. Test one ata time. 

Measured with Vi, applied to OE and a logic High stored, or with Vin applied to PR. 

. Measured with a programmed logic condition for which the output is at a Low logic level, and V;, applied to PR/OE Output sink current is 

applied through a resistor to Voc. 

. Measured with Vi applied to PR/OE. 

. Duration of short circuit should not exceed 1 second. 

- loc is measured with the PR/OE input grounded, ail other inputs at 4.5V, ant the outputs open. 

10. Guaranteed, but not tested. 

11. To prevent spurious clocking, clock rise time (10% - 90%) < 30ns. 

12. Not testable on unprogrammed devices. 


OOnN OMARWD 
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Field-Programmable Logic Sequencer (12 x 48 x 8) PLS168 


TIMING DIAGRAMS TIMING DEFINITIONS 


SYMBOL PARAMETER 
Width of input clock pulse. 
Interval between clock pulses. 


tcKP1 Clock period - when not using 
Complement Array. 


Required delay between 
beginning of valid input and 
positive transition of clock. 


Clock period - when using 
Complement Array. 


Required delay between 
beginning of valid input and 
positive transition of clock, 
when using optional 
Complement array (two passes 
necessary through the AND 


Required delay between Vcc 
(after power-on) and negative 
transition of clock preceding 

first reliable clock pulse. 


Required delay between 
negative transition of 
asynchronous Preset and 
negative transition of clock 
preceding first reliable clock 
pulse. 


Fg.9/Po.3 


Required delay between 
positive transition of clock and 
end of valid input data. 


‘PRH 


Asynchronous Preset 


Delay between positive 
transition of clock and when 
Outputs become valid (with 
P Low). 


4.5V 


Vec / 


Delay between beginning of 
Output Enable Low and when 
Outputs become valid. 


Delay between beginning of 
Output Enable High and when 
Outputs are in the OFF-State. 


Delay between positive 
transition of Preset and when 
Outputs become valid at “1”. 


Delay between Vcc (after 
power-on) and when Outputs 
become preset at “1”. 


Width of preset input pulse. 


Maximum clock frequency. 


4s 


Power-On Preset 
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Field-Programmable Logic Sequencer (12 x 48 x 8) | _ PLS168 


LOGIC FUNCTION . VIRGIN STATE 4. The device can be clocked via a Test 

; A factory shipped virgin device contains all Array pre-programmed with a standard 
Typical State Transition: fusible links intact, such that: test pattern. 

oo cio 1. PR/OE option is set to PR. Thus, all out- NOTE: The Test Array pattern must be 

puts will be at “1”, as preset by initial pow- deleted before incorporating a 
ERESEN TARE er-up procedure. user program. This is accomp- 

iti ; lished autornatically by any 
STATE REGISTER E-Bc:... 2. All transition terms are disabled (0). ; ‘ i . 
3. All S/R flip-flop inputs are disabled (0). Signetics qualified programming 
Fofofs| Eos) NEXT STATE equipment. 


SET Qo: Sg = (G2 °Qy°%)°A'B'C... 


RESET Qy:S1=0 
Ry, =(Q2°Qy:%q)-A°B-C... 


HOLD Qp: Sz =0 


TRUTH TABLE!:2.3.4,5,6 


xL[ro 7? 7 DKK KKK OX 


peers 
| 
; 


<fxo Dm ey K KKK KK 
<—}xo mr LD my wK KKK KK 


H 

L 

L 

+5V 
xX 
xX 
»4 
xX 
X 
NOTE 


1, Positive Logic S/R= Ty +T,+Tp+.. +4 Te 
Ty = Clg by lp...) (Po Py ... Ps) 

2. Either Preset (Active-High) or Output Enable (active-Low) are available, but not both. The desired function is a user programmable option. 

3. T denotes transition from Low to High level. 

4. R-»=S = High is an illegal input condition. 

5. @ = H//+10V. 

6. X= Don't Care (< 5.5V). 
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Field-Programmable Logic Sequencer (12 x 48 x 8) © PLS168 


TEST LOAD CIRCUITS VOLTAGE WAVEFORMS 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


(INCLUDES SCOPE 
AND JIG 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
va _[ Rep Rate [ruse wis [ tay | im 


LOGIC PROGRAMMING PRESET/OE OPTION - (P/E) 


The FPLS can be programmed by means of 


Logic programming equipment. PRIOE 
With Logic programming, the AND/OR gate in- 
put connections necessary to implement the E=1 P=0 E 
desired logic function are coded directly from (ALWAYS (eRESET 
ine ABLED) DISABLED) 


CAPACITANCE) 


NOTE: Ry = 4700, Ro = 1K@, CL = 50pF. 


the State Diagram using the Program Table on = = 

the following page. 

In this table, the logic state or action of control [| OPTION | _—CODE | 

variables C, 1, P, N and F, associated with each | Preset] | L 


Transition term T, is assigned a symbol which 
results in the proper fusing pattern of corre- 
sponding link pairs, defined as follows: 


PROGRAMMING: 

The PS168 has a power-up preset feature. This feature insures that the device will power-up in 
a known state with all register elements (state and output register) at logic High (H). When pro- 
gramming the device itis important to realize this is the initial state of the device. You mustprovide 
a next state jump if you do not wish to use all Highs (H) as the present state. 


ip 
P 
TP 
Th 


“AND” ARRAY = (1), (P) 


ee 
[powtcane | - | 
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PLS168 


“OR” ARRAY — (N), (F) 


Th 
; beg 
nt—t—) > 
[AerION | _covE_] 
Piwacrves 15 [0 _ | 


ACTION CODE 


SET 


“COMPLEMENT” ARRAY - (C) 


¢ 
c 
Th 


[_keTton [coe] 
Pace [0 


NOTES: 


[Aeron [cove] 
[cenerare | a 


13. This is the initial unprogrammed state of all link pairs. It is normally associated with all unused (inactive) AND gates Tp. 
14. Any gate Ty, will be unconditionally inhibited if any one of its | or P link pairs are left intact. 
15. To prevent simultaneous Set and Reset flip-flop commands, this state is not allowed for N and F link pairs coupled to active gates T, (see 


flip-flop truth tables). 


16. To prevent oscillations, this state is not allowed for C link pairs coupled to active gates Tp. 
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FPLS PROGRAM TABLE PLS168 


CUSTOMER NAME 


SIGNETICS DEVICE « 
PROGRAM TABLE # 


OPTION (P/E) , | 


VARIABLE 
NAME 


TBUC8S1S 
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TEST ARRAY 


The FPLS may be subjected to AC and DC 

parametric tests prior to programming via an . (n+ Fn)Fn 
on-chip test array. & 

The array consists of test transition terms 48 


and 49, factory programmed as shown below. 
(In- FF (- FrVFp 


Testing is accomplished by clocking the FPLS 


and applying the proper input sequence to lo.13 
as shown in the test circuit timing diagram. } 


(in + Fn/Fn 


State Diagram 


FPLS Under Test 


TEST ARRAY PROGRAM | ee 


a ; INPUT (Im) PRESENT STATE (Ps) NEXT STATE (Ns) OUTPUT (Fr) 
‘ ns — 


1 
ofols|l7[6é15]4/3]2]1]0 
PH HHH (HTH RAAT a ATH 


Test Array Program 


Both terms 48 and 49 must be deleted during 
user programming to avoid interfering with the 
desired logic function. This is accomplished 
automatically by any Signetic’s qualified pro- 
gramming equipment. 


STATE 
REGISTER 


Were wrerenenewane S/S 


Test Circuit Timing Diagram 


TEST ARRAY DELETED 4 ron 
a ay 


“Ti INPUT (Im) PRESENT STATE (Ps) "NEXT STATE (Ns) OUTPUT (Fr) 
tfofslsl|7|6]5];4]3/2]1]0]/9]s|7]els]14]3f2 
FHT HURT HTH HAT RATA TR ayaa aaa RT | 

Test Array Deleted 
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DESCRIPTION 

The PLS173 is a two-level logic element 
consisting of 42 AND gates and 10 OR 
gates with fusible link connections for 
programming I/O polarity and direction. 


All AND gates are linked to 12 inputs (I) 
and 10 bidirectional I/O lines (B). These 
yield variable I/O gate configurations via 
10 direction control gates (D), ranging 
from 22 inputs to 10 outputs. 


Onchip T/C buffers couple either True (I, 
B) or Complement (I, B) input polarities to 
all AND gates, whose outputs can be op- 
tionally linked to allOR gates. Their output 
polarity, in turn is individually program- 
mable through a set of EX-OR gates for 
implementing AND/OR or AND/NOR logic 
functions. 


The PLS173 is field-programmable, en- 
abling the user to quickly generate custom 
patterns using standard programming 
equipment. 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-pin Ceramic DIP 
300mil-wide PLS173/BLA 
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Field-Programmable Logic Array 
(22 x 42 x 10) 


Signetics Programmable Logic 
Product Specification 


FEATURES PIN CONFIGURATION 
© Fleld-Programmable (Ni-Cr links) 


@ 12 inputs 
@ 42 AND gates 
@ 10 OR gates 


® 10 bidirectional I/O lines 
- 32 Logic Terms 
- 10 Control Terms 


© Power dissipation: 750mW (typ) 
© Output: 3-State 


© TTL compatible 

APPLICATIONS 

© Random logic 

© Code converters LOGIC FUNCTION 

° Fault detectors — TYPICAL PRODUCT TERM: 

¢ Function generators ene Ac Bre Rss 

TYPICAL LOGIC FUNCTION: 

© Address mapping aq ounur POLARITY = H 
= + + eee 

¢ Multiplexing AT OUTPUT POLARITY = L 
=PO+PT+ P24... 


NOTES: Z=P0° Pi: P2-... 

1. For each of the 10 outputs, either function 2 (ac- 
tive-high) or Z (active-tow) is available, but not both. 
The desired output polarity is programmed via the 
EX-OR gates. 


. Z, A,B, C, etc., are user defined connections to 
fixed inputs (I) and bidirectional pins (B). 
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Field-Programmable Logic Array (22 x 42 x 10) 


FPLA LOGIC DIAGRAM 


M— (CONTROL TERMS) —# 


a 
n 
= 
fod 
w 
= 
4 
g 


a2 Oo FF © YW TF | 
oaeoaogseragaeags 


SILI S ILENE ILE ses Le) LE | 


N el 


ty {13F 48 | 


Bo 
By 


Bg 


N 
oa 


1. All programmed 'AND' gate locations are pulled to logic “1". 
2. All programmed ‘OR’ gate locations are pulled to logic "0". 


3. © Programmable connection. 


NOTES: 


918 
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Field-Programmable Logic Array (22 x 42 x 10) PLS173 


FUNCTIONAL DIAGRAM 


ABSOLUTE MAXIMUM RATINGS! 


PARAMETER 


Supply voltage 


ws 

Output voltage ae 

il dee 
jlo 
al 
| Tsra | 


Output currents 


Operating temperature range | 55 
Storage temperature range | 65 
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DC ELECTRICAL CHARACTERISTICS -58°C < Ta < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER? TEST CONDITIONS? LIMITS 


UNIT 
eae eee 
Input voltage 


Vit Voc = 4.5V V 
Vin Veo = 5.5V Vv 
Vik Vec = 4.5V, I =-18mA Vv 


Output voltage 
Vor Low5 V 
Vou High® Vv 
pA 
pA ; 


, Ie Low 
ha High. 
lo(OFF) Hi-Z state 10 110 pA 
-210 pA 
\ Output short circuit*®.” -85 mA 


Output current 
OS 
lec Voc supply current® __Veo=55V || 150 | 170 | mA | 


Capacitance"! 
pF 
pF 
AC ELECTRICAL CHARACTERISTICS -58°C < Ta < +125°C, 4.5V < Voc < 5.5V 
SYMBOL PARAMETER To TEST CONDITIONS 
| Min | Typ | Max | 


to | Propagation Delay | Outputs | Inputs | — Ci=S0pF_ | | 20 | «40 | ns 
toc | OutputEnabie'® | Output] Inputs | ci =sopF | | 20 | 35 | ons 
[too | Output Disable"? [outputs [inputs [c= sor [| 20 Ts [ns 
NOTES: 


1. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 
rating only. Functional operation at these or any other condition above those indicated in the operational and programming specification of 
the device is not implied. 

. All typical values are at Voc = 5V, Ta = +25°C. 

. All voltage values are with respect to network ground terminal. 

. Test one at atime. 

Measured with Pins 1 - 5 = OV, Pins 6 - 10 = 4.5V, Pin 11 = OV and Pin 13 = 10V. 

. Same conditions as Note 5, except Pin 11 = +10V. 

. Duration of short circuit should not exceed 1 second. 

. loc is measured with Ip and |; = OV and Ip - 1,; and Bo - Bg = 4.5V. Part in Virgin State. 

. Measured at Vy = Vo, + 0.5V. 

10. Leakage values are a combination of input and output leakage. 

11. Guaranteed, but not tested. 

12. Guaranteed but not tested in unprogrammed devices. 


Input 
Vo 


C 
Cg 


OONAMRwWH 
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TIMING DEFINITIONS TIMING DIAGRAM 


SYMBOL PARAMETER 


Tpp Propagation delay between 
input and output. 


Top Delay between input change 
and when output is off (Hi-Z or 
High). 


Toe Delay between input change 
and when output reflects 
specified output level. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 


2.7V 


NEGATIVE 
PULSE 


'THL(t) 


{TLH(tr) 


(INCLUDES SCOPE 
AND JIG 
CAPACITANCE) 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
sm 


NOTE: Ry = 4702, Ro = 1KQ, Cy = 50pF, 
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PLS173 


LOGIC PROGRAMMING 

The FPLS can be programmed by means of 
Logic programming equipment. 

With Logic programming, the AND/OR/EX-OR 
gateinput connections necessary to implement 
the desired logic function are coded directly 
from logic equations using the Program Table 
on the following page. 


Inthis table, the logic state of variables |, P and 
B, associated with each Sum Term S is 


OUTPUT POLARITY - (0, B) 


ACTIVELEVEL | CODE | 


[Fastatus [COE 
[acme [aA 


NOTES: 


assigned a symbol which results in the proper 
fusing pattern of corresponding link pairs, de- 
fined as follows: 


CAUTION: PLS173 TEST 
COLUMNS 

The PLS173 incorporates two columns not 
shown in the logic block diagram. These col- 


—— 


ACTIVELEVEL | CODE | 


Low 


[_PaStaTus | CODE] 


13. This is the initial unprogrammed state of all link pairs. It is normally associated with all 


unused (inactive) AND gates Pp, Dp. 


14. Any gate P,, D, will unconditionally inhibited if any one its (1, B) link pairs is left intact. 


February 29, 1988 
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umns are used for in-house testing of the de- 
vice in the unprogrammed state. These 
columns must be disabled prior to using the 
PLS173 in your application. If you are using a 
Signetics approved programmer, the disabling 
is accomplished during the device program- 
ming sequence. If these columns are not dis- 
abled, abnormal operation is possible. 


P,D 


ee 
[pontcane [ - | 


VIRGIN STATE 

A factory shipped virgin device contains all 
fusible links intact, such that: 

1. All outputs are at “H” polarity. 


2. All P,, terms are disabled. 


3. All P, terms are active on all outputs. 


PLS173 


Product Specification 


POLARITY 


Field-Programmable Logic Array (22 x 42 x 10) 


Signetics Military Application Specific Products 


FPLA PROGRAM TABLE 


PEGE RSS ee eer Sebel taser herr i | 


n 


| 

: 
| 
: 

s 2 

=> 

= A 


Alvd~ As # JIGVL WVHDOHd “UvIq Yal aq Uses SLUI93 JONPOd pesnuH *€ 
(—) a182 1,U0g 
powwss6boad aq isnw Aeie QNY an Ul Suq g pus | pesnun ‘Zz 
Ft FADIAAC SOILSNDIS (Auep 40) INVT1E UMOYS) 
"3193) 
SUN Uy} S}eNXa syUl] UIBIIA Jo SaTms 0} Bulpuodsaio? sajQua jo 
punos5yoeq © SMU, "BIL! Syur fre YIM paddiys $s] Wid SUL “L 
AWVN YAWOLSND SALON 
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TWX TAPE CODING (LOGIC 
FORMAT) 

The FPLA Program Table can be sent to Sig- 
netics in ASCII code format via airmail using 
any type of 8-level tape (paper, mylar, fanfold, 


1 24" 1 
« LEADER: 


+ MAIN + 25 46 SUB ! 
« HEAD- 1 


« (CR) 4 1 ING 4. MIN 4 (1) 8 


‘ 
(C/R) + HEADING RUBOUTS! 
' 


etc.), or via TWX: just dial (910) 339-9283, tell 
the operator to turn the paper puncher on, and 
acknowledge. At the end of transmission in- 
struct the operator to send tape to Signetics Or- 
der Entry. 


25 


DATA (1) 


MIN MIN 15 (N) 


SUB 
PROGRAM TABLE | (cipy , HEADING 1 RUBOUTS |. 
' ‘ 


Anumber of Program Tables can be sequential- 
ly assembled on a continuous tape as follows, 
however, limit tape length to a roll of 1.75 inch 
inside diameter and 4.25 outside diameter. 


‘ PROGRAM TABLE : 
DATA (N) 


A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character, whether used 


or not: 


1. Customer Name 
2. Customer TWX No. 
3. Date 


4. Purchase Order No. 
5. Number of Program Tables 
6. Total Number of Parts 


B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry preceded by a ($) char- 


acter, whether used or not: 


1. Signetics Device No. 
2. Program Table No. 
3. Revision 


4. Date 


5. Customer Symbolized Part No. 
6. Number of Parts 


C. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data consists of out- 
put polarity, product term, and output information separated by appropriate identifiers in accordance with the following format. Entries for the 
data fields correspond to those defined in the Logic PROGRAM TABLE: 


START OF DATA TEXT 
(CONTROL A OR B) 
START OF DATA FIELD 


OUTPUT POLARITY 
IDENTIFIER 


OUTPUT POLARITY 
DATA (H, L) 


Bg Bg B7 Bg Bs Bg Bz B2 By Bo 


START OF DATA FIELD 
OUTPUT IDENTIFIER 


1/0 VAIRABLE 
DATA (A, *) 


INPUT IDENTIFIER 
START OF DATA FIELD 


VO VAIRABLE 
DATA (H, L, -) 


| Bo Bg B7 Bs Bs Bs By Ba By Bo | | 
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START OF DATA FIELD 
PRODUCT TERM IDENTIFIER 
PRODUCT TERM NUMBER 
START OF DATA FIELD 
INPUT IDENTIFIER 


OUTPUT POLARITY 


DATA (H, L, -) 


INPUT AND VO VARIABLE FOR 
ALL PRODUCT TERMS USED 


INPUT AND I/O VARIABLE FOR 
ALL PRODUCT TERMS USED 


924 


START OF DATA FIELD 
INPUT IDENTIFIER 


OUTPUT POLARITY 
DATA (H, L, -) 


| By Bg By Bg Bs By Bz Bz By Bo | Bg B7 Bg Bs Bg Bg B2 By Bo 


START OF DATA FIELD 
PRODUCT TERM IDENTIFIER 
PRODUCT TERM NUMBER 
START OF DATA FIELD 


INPUT IDENTIFIER 
OUTPUT POLARITY 
DATA (H, L, -) 


END OF DATA TEXT 


(CONTROL C) 


signetics | 


Military Standard Products 


DESCRIPTION 

The PLS179 is a 3-State output, regis- 
tered logic element combining AND/OR 
gate arrays with clocked J-K flip-flops. 
These J-K flip-flops are dynamically con- 
vertible to D-type via a “foldback” inverting 
buffer and control gate Fe. It features 8 
registered I/O outputs (F) in conjunction 
with 4 bidirectional I/O lines (B). There are 
8 dedicated inputs. These yield variable I/ 
O gate and register configurations viacon- 
trol gates (D, L) ranging from 20 inputs to 
12 outputs. 


The AND/OR arrays consist of 32 logic 
AND gates, 13 control AND gates, and 21 
OR gates with fusible link connections for 
programming I/O polarity and direction. All 
AND gates are linked to 8 inputs (1), bidi- 
rectional I/O lines (B), internal flip-flop out- 
puts (Q), and Complementary Array 
output (C). The Complementary Array 
consists of a NOR gate optionally linked to 
all AND gates for generating and propa- 
gating complementary AND terms. 


PIN CONFIGURATION 
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APPLICATIONS 
e Random sequential logic 


e Synchronous Up/Down counters 
e Shift Registers 

e Bidirectional data buffers 

e Timing function generators 

e System controllers/synchronizers 
e Priority encoder/registers 


FEATURES 

e Field-programmable (Ni-Cr link) 
¢ 8 dedicated inputs 

e 13 control gates 

e 32 AND gates 

e 21 OR gates 


e 45 product terms: 
- 32 logic terms 
- 13 control terms 


FUNCTIONAL DIAGRAM 


(LOGIC TERMS) 


> eo) Se eee eee 


925 


) 
Lt 

ez 
Poe 


i 


4 


u 


e 4 bidirectional I/O lines 

e 8 bidirectional registers 

e J/K, T, or D-type flip-flops 

e Asynchronous Preset/Reset 

e Complement Array 

e Active high or low outputs 

° Programmable OE control 

e Positive edge triggered clock | 


e Power-on reset on flip-flop 
(Fn = “4 ”) 


e Power dissipation: 725mW (typ) 
¢ TTL Compatible 


ORDERING INFORMATION 


DESCRIPTION ORDER CODE 


24-Pin Ceramic DIP 
300-mil wide 


PLS179/BLA 


(CONTROL TERMS) 
P R L D 
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On-chip T/C buffers couple either True (|, B, Q) 
orComplement(I, B, Q, C) input polarities to all 
AND gates, whose outputs can be optionally 
linked to all OR gates. One group of AND gates 
drives bidirectional I/O lines (B), whose output 
polarity is individually programmable through a 
set of EX-OR gates for implementing AND-OR 
or AND-NOR logic functions. Another group 
drives the J-K inputs of all flip-flops, as well as 
asynchronous Preset and Reset lines (P, R). 


Allflip-flops are positive edge-triggered and can 
be used as input, output or I/O (for interfacing 
with a bidirectional data bus) in conjunction with 
load control gates (L), steering inputs (I), (Q) 
and programmable output select lines (E). 


The PLS179 is field-programmable, enabling 
the user to quickly generate custom patterns 
using standard programming equipment. 


VIRGIN STATE 


The factory shipped virgin device contains all 
fusible links intact, such that: 
1. OE is always enabled. 


2. Preset and Reset are always disabled. 
3. All transition terms are disabled. 

4. All flip-flops are in D-mode. 
5 


. All B pins are inputs and all F pins are out- 
puts. 
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LOGIC FUNCTION 
Q3 Q2 Qt QO 
[To [+ [2] (sn) presenrsrare 
STATE REGISTER A-BCc:... 


Pe Te[e [+] bas, nexrstare 


SET Qo:Jg = (Q3° y+ Q,° Uy) ABC... 


Kg =0 
RESET Q4:J1,=0 
Ky = (Qg° G°Qy°U) ABC... 
HOLD Qo: J2 =0 
K2=0 
TOGGLE Q3: J3 = (Q3 ‘G2°Qy°G) ABC... 
K3 =(Q3° 02° Qy°U) 'A'B'C... 


NOTE: 
Similar logic functions are applicable for D 
and T mode flip-flops. 


PLS179 


FLIP-FLOP TRUTH TABLE 


hONM 


=x 
G 
N 


r 
* 


9 
be 
L 
Q 
L 
H 
ie) 
L 
H 
L 


J/K = To + Ty + To tat T31 
Tr =O (Io: F 7 Ip...) . (Qo: Q, i 
(Bo By .;-) 


. T denotes transition for Low to High level. 
. X= Don'tcare 
. * = Forced at F, pin for loading J/K 


flip-flop in /O mode. L must be enabled, 
and other active Tp disabled via steering 
input(s) I, B, or Q. 


. AtP =R=H, Q=H. The final state of Q 


depends on which is released first. 


. ** = Forced at F, pin to load J/K flip-flop 


independent of program code (Diagnostic 
mode). 
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FPLS LOGIC DIAGRAM 


a (LOGIC TERMS — T)——___——__§ (CONTROL TERMS) tt 


ce Sa aR eT, 
TUETEEUTEEEEE TTT ET 
HTH THT Tas 


PATE 3 leet? 
THRE 


[20} F, 
Cor rire te see iin 


oe er ci 
Lc I ee 


AT —_— (al ink 
in RIT he 


BARR EAR EDEMA inn = =i al = 
ST We os 
e 1 ne 


EX o——<}-—J] CLK 


L001671S 


1. All-OR gate inputs with a blown link float to logic "0". 

2. All other gates and control inputs with a blown link float to togic 1". 
3. @ denotes WIRE-OR. 

4. (2 Programmable connection; 
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ABSOLUTE MAXIMUM RATINGS" 


Peputvehage Mo | 
Pougutvongs CSCS Ni 
we 


Voc 
Vi 
Vo 


Storage temperature range -65 to +150 | 9G 


tste 


RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max | 


[Voc | Supplyvotage so | 
[Va'® | High-tevelinputvotage tee 
| Vii | towsevelinutvotage tw 
[tx | Inputciampeourront te 
lon | High-level outputcurent em 
flo | Lowseveloutputcurent 

[Ta | Operating ree-airtemperaturerange | 8 


DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V <Voc <5.5V 


SYMBOL PARAMETER? TEST CONDITIONS? LIMITS? 
VK Clamp Voltage Voc = Min, 1 = hk 


ViK 

VoL Low-level output voltage Voc = Min, lo, =Max | 
Vou High-level output voltage low = Max 
qt 
Ie 
I 
los 
cc 


Low-level output current 
Low-level output current (CK input) 
High-level output current 


Voc = Max 
Hi-Z State output current® 8 Vo = 5.5V 
Vo = 0.45V"4 
Short circuit output current* © Vo = OV 


Cin Input capacitance? 
CouT Output capacitance® 
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AC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc <5.5V 


SYMBOL PARAMETER TO TEST CONDITIONS | ouMits UNIT 
| Min’ | Typ? | Max_| 


Pulse Width 


Clock high’? 25 15 
Clock low 25 15 
Period!2 65 45 
Preset/Reset pulse 45 30 


Setup Time 


Input 
Input (through F,) 
Input (through Complement array) '2 


Hold Time 


tuys Input CK+ (I, B)+ CL = = 50pF 
Ti2"4 Input (through F,) CK+ F+ 


Propagation Delay 


Clock . 

Output enable 
Output disable"! 
Output 

Output enable 
Output disable"! 
Preset/Reset 
Power-on preset 


NOTES: 

1. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 

rating only. Functional operation at these or any other conditions above those indicated in the operational and programming specification of 

the device is not implied. 

All typical values are at Vocg = 5V, Ta = +25°C. 

All voltage values are with respect to network ground terminal. 

Test one ata time. 

Measured at Vj, applied to OE. 

Duration of short circuit should not exceed 1 second. 

Icc is measured with the OE input grounded, all other inputs at 4.5V, and the outputs open. 

Leakage values are a combination of input and output leakage. 

Guaranteed, but not tested. 

10. To prevent spurious clocking, clock rise time (10% - 90%) < 10ns. 

11. Measured at V7 = Vo, + 0.5V. 

12. When using the Complement Array Tcxp = 85ns (min.). 

13. Limits are guaranteed with 12 product terms maximum connected to each sumterm line. 

14. Not tested on an unprogrammed device. 

15. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Testing of these 
values requires special equipment. 


$92 OY Ov C010. 
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TEST LOAD CIRCUIT ' VOLTAGE WAVEFORM 


2.7V 


NEGATIVE 
PULSE 


‘THL(th {TLH(tr) 


{TLH(tr) THLtHf) 


POSITIVE 
PULSE 


tw 
Input Pulse Definitions 


(INCLUDES SCOPE 


CAPACHTANCE) INPUT PULSE CHARACTERISTICS 
NOTE: Ry = 4709, Ro = 1KQ, Cy = SOpF. 


TIMING DIAGRAMS 


LB 
(INPUTS) 


F 
(OUTPUTS) 


Flip-Flop Outputs 


1,8 
(INPUTS) 


B 
(OUTPUTS) 


8 
(OUTPUT 
ENABLE) 


Gate Outputs 
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PLS179 


a) 
(INPUTS) 


4s1 ‘cK 


) 
(PRESET) ’ ah oe 
(RESET) »- ae 


*PRESET/RESET 


(l, BINPUTS) 


~<— tpro 
(RESET) 
(PRESET) 


MEPs 


F 
OUTPUTS; 
( ) eae 


VoL 
* Preset and Reset functions override Clock. However, F outputs may glitch with the first positive Clock Edge if Tis4 
cannot be guaranteed by the user. . 


Asynchronous Preset/Reset 


ss 


+3V 


1,B ; 
(LOAD SELECT) 


OV 


+3V 


ov 


+3V VoH 
F 
(INPUTS) (FORCED Djn) 1.5V 
OV VoL 
ton1 us2 
: +3V 
CK 


ov 


WORK 


Flip-Flop Input Mode 
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MEMORY TIMING DEFINITIONS 


: 


Required delay between begin- 
ning of valid input and positive 
transition of clock. 


Required delay between begin- 
ning of valid input forced at 
flip-flop output pins, and positive 
transition of clock. 


Required delay between posi- 
tive transition of clock and end 
of valid input data. 


Required delay between posi- 
tive transition of clock and end 
of valid input data forced at 

flip-flop output pins. 


Delay between positive transi- 
tion of clock and when Outputs 
become valid (w/OE low). 


Delay between beginning of 
Output Enable Low and when 
Outputs become valid. 


Delay between beginning of 
Output Enable High and when - 
Outputs are in the off state. 


Propagation delay between 
combinational inputs and out- 
puts. : 


Delay between predefined Out- 
put Enable High, and when 

combinational Outputs become 
valid. 


Delay between predefined Out- 
put Enable Low and when com- 
binational Outputs are in the off 
state. 


Delay between positive transi- 
tion of predefined Preset/Reset 
input, and when flip-flop outputs 
become valid. 
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The FPLS can be programmed by means of _Inthese Tables, the logic state or action of all l/ . 
Logic Programming equipment. O, contro! and state variables are assigned a 


With Logic Programming, the AND/OR-EX-OR symbol which results in the proper fusing pat- 
. ; , : tern of corresponding links defined as follows: 
input connections necessary to implement the 


desired logic function are coded directly from 
the State Diagram using the Program Tables on 
the following pages. 


“AND” ARRAY - (1), (B), (Qp) 


(T, Fo, LP, R, Dn (Fo LPR, Dy 


[stare [cone ] pete = one 


M= DISABLED 


[newer | 600e | 
[teccte [0 | 


“OR” ARRAY - (MODE) 


[—aerion | 008 | 
Pwo | - | 


ACTION Tr status | CODE | Trstatus | CODE | 
J-K 


er: OR Dy ACTIVE (Set) | oa | INACTIVE (Reset) | oe | 


“OR” ARRAY - (S or B), (P), (R) 


Th a Th 
ae ) >— BRS a >— RRS 
(OR'B) (ORB) 


a 
p_veme [| | [meme [= 


c 


(Dp: Ly, Pr» Rn) 


[—senon | e008 | 
[Paoracare [= _| 


(Dp, Ln: Pr» Rn) 


TRANSPARENT 
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Cc 
c c 
(Tr Fo) (Tr Fo) 


[—seron [68 
al 


“COMPLEMENT” ARRAY - (C) 


Cc 
c 
(Tr: Fo) 


INACTIVE"S, 18, 20 


(Tr Fo) 


PROPAGATE 


TRANSPARENT 


En 


CONTROL ENABLE!9 DISABLE 
NOTES: 


16. This is the initial unprogrammed state of all link pairs. It is normally associated with all unused (inactive) AND gates. 
17. Any gate (T, Fc, L, P, R, D), will be unconditionally inhibited if any one of the I, B, or Q link pairs are left intact. 
18. To prevent oscillations, this state is not allowed for C link, pairs coupled to active gates Th, Fe. 


19. E, = O and E, = e are logically equivalent states, since both cause F, outputs to be unconditionally enabled. 
20. These states are not allowed for control gates (L, P, R, D), due to their lack of "OR” array links. 


En 


July 25, 1988 933 


Signetics Military Standard Products Product Specification 


Field Programmable Logic Sequencer (20 x 45 x 12) PLS179 


FPLS PROGRAM TABLE 


CONTROL NOTES 
1. The FPLS is shipped with all links intact. Thus 
a background of entries corresponding to 
IDLE 0 states of virgin links exists in the table, shown 
‘ BLANK for clarity. 
JiK or D : . Program unused C, I, B, and O bits in the AND 
CONTROLLED) array as (—). Program unused Q, B, R, and P 
bits in the OR array as (—) or (A), as applicable. 
. Unused Terms can be left blank. 


GENERATE A _ 4. Q(P) and Q (N) are respectively the present and 
PROPAGATE (¢ Oo next States of flip-flops Q. 
TRANSPARENT, — ; F/F MODE 


THIS PORTION TO BE COMPLETED BY SIGNETICS 


la 
J 
Pa 
Ww 
O 
WwW 
a 
= 
< 
QO 


COMMENTS 


Lt 
FO tt nt Gt a 
Ieee ESSA Reese 
| PIN [9 je} 7 [61514] 3} 2 }23}14 [14] 10|22] 20] 20] 19] 18] 17] 16 [15 | 


CUSTOMER NAME 
SIGNETICS DEVICE # 
PROGRAM TABLE # 


TB01712S 
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DESCRIPTION 

The PLUS405 device is a bipolar pro- 
grammable state machine of the Mealy 
type. Both the AND and the OR arrays are 
user-programmable. All 64 AND gates are 
connected to the 16 external dedicated in- 
puts (Ip - Is) and to the feedback paths of 
the 8 on-chip State Registers (Qpp - Qp7). 
Two complement arrays support complex 
IF-THEN-ELSE state transitions with a 
single product term (input variables Co, 
C3). 


Allstate transition terms can include True, 
False, or Don’t Care states of the control- 
ling state variables. All AND gates are 
merged into the programmable OR array 
to issue the next-state and next-output 
commands to their respective register. 
Because the OR array is programmable, 
any oneorallofthe 64 transitionterms can 
be connected to any or allof the State and 
Output Registers. 


All state (Qp9 - Qp7) and output (Q¢p - Q¢7) 
registers are edge-triggered, clocked J-K 
flip-flops, with Asynchronous Preset and 
Resetoptions. The PLUS405 architecture 
provides the added flexibility of the J-K 
toggle function which is indeterminate on 
S-R flip-flops. Each register may be indi- 
vidually programmed such that a specific 
Preset-Reset pattern is initialized when 
the initialization pinis raised to alogiclevel 
“1”. This feature allows the state machine 
to be asynchronously initialized to known 
internal state and output conditions prior 
to proceeding through a sequence of state 
transitions. Upon power-up, all registers 
are unconditionally preset to “1”. If 
desired, the initialization input pin (INIT) 
can be converted to an Output Enable 
(OE) function as an additional! user-pro- 
grammable feature. 


Availability of two user-programmable 
clocks allows the user to design two 
independently clocked state machine 
functions consisting of four state and four 
output bits each. 


PLUS405 


Field-Programmable Logic 
Sequencer (16 x 64 x 8) 


Signetics Programmable Logic 


Product Specification 


FEATURES 
e@ 50 and 58.8MHz clock rates Tcxy 


e fax = 30MHz 
(1(tiss + texor) 


© Functional superset of 
PLS105/105A 


© Field-programmable (Ti-W fusible 
link) See note below 


© 16 input variables 

© 8 output functions 

® 64 transition terms 

@ 8-bit State Register 
© 8-bit Output Register 


@ 2 transition Complement Array 
terms 


© Multiple clocks* 


© Programmable Asynchronous 
Initialization or Output Enable 


® Power-on preset of all registers to 
“4 ” 


® “On-chip” diagnostic test mode 
features for access to state and 
output registers 


© 950mW power dissipation (typical) 

© TTL compatible 

e J-K or S-R flip-flop functions 

© Automatic “Hold” states 

® 3-State outputs 

© Factory programmed option 
available 


ORDERING INFORMATION 


Refer to AC Specifications for clock and operating frequencies when using multiple clocks. 
NOTE: The standard to use verify function circuitry is not available for Military product. To use pattern verification must be accomplished by functional testing only. 


June 18, 1990 
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PIN CONFIGURATION 


For LLCC pin assignments see JEDEC Standard 21 


APPLICATIONS 
@ Interface protocols 


® Sequence detectors 


© Peripheral controllers 


. © Timing generators 


® Sequential circuits 

© Elevator controllers 

@ Security locking systems 
© Counters 

© Shift registers 
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PIN DESCRIPTION 


a SYMBOL NAME AND FUNCTION POLARITY 
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Clock: The Clock input to the State and Output Registers. A Low-to-High transition on this 
line is necessary to update the contents of both registers. Pin 1 only clocks Pg.4 and Fo.4 
if Pin 4 is also being used as a clock. 


Logic Inputs: The 12 external inputs to the AND array used to program jump conditions 
between machine states, as determined by a given logic sequence. True and complement 
signals are generated via use of “H” and “L”. 


Logic Input/Clock: A user programmable function: 
e Logic Input: A 13th external logic input to the AND array, as above. 


e Clock: A 2nd clock for the State Registers P4. 7 and Output Registers Fy. 7, as above. 
Note that input buffer I, must be deleted from the AND array (i.e., all fuse locations 
“Don't Care”) when using Pin 4 as a Clock. 


Logle/Diagnostic Input: A 14th external logic input to the AND array, as above, when 
exercising standard TTL levels. When I;2 is held at +10V, device outputs Fo - F7 reflect the 
contents of State Register bits Pp - P7. The contents of each Output Register remains 
unaltered. 


Logic/Diagnostic Input: A 15th external logic input to the AND array, as above, when 
exercising standard TTL levels. When I,, is held at +10V, device outputs Fp - F7 become 
direct inputs for State Register bits Pp - P7; a Low-to-High transition on the appropriate 
clock line loads the values on pins Fo - F7 into the State Register bits Pp - P7. The con- 
tents of each Output Register remains unaltered. 


Logic/Diagnostic Input: A 16th external logic input to the AND array, as above, when 
exercising standard TTL levels. When I19 is held at +10V, device outputs Fo - F7 become 
direct inputs for Output Register bits Qo - Q7; a Low-to-High transition on the appropriate 
clock line loads the values on pins Fo - F7 into the Output Register bits Qg - Q7. The con- 
tents of each State Register remains unaltered. 


Logic Outputs/Diagnostic Outputs/Diagnostic Inputs: Eight device outputs which nor- 
mally reflect the contents of Output Register Bits Qo - Q, when enabled. When ly is held 
at +10V, Fo - F7 = (Po - P7). When |); is held at +10V, Fo - F7 become inputs to State Reg- 
ister bits Po - P7. When I19 is held at +10V, Fo - F7 become inputs to Output Register bits 
Qo - Q7, 


Initialization or Output Enable Input: 
A user-programmable function: 


e Initialization: Provides an asynchronous preset to logic “1” or reset to logic “0” of all State 
and Output Register bits, determined individually for each register bit through user pro- 
gramming. INIT overrides Clock, and when held High, clocking is inhibited and Fo - F7 are 
in their initialization state. Normal clocking resumes with the first full clock pulse following 
a High-to-Low clock transition, after INIT goes Low. See timing definition for tyc, and 
tuvex- 


Output Enable: Provides an output enable function to buffers Fg - F7 from the Output 
Registers. 
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Active-High 
(H) 


Active- 
High/Low 
(H/L) 


Active- 
High/Low 
(H/L) 


Active-High 
(H) 


Active- 
High/Low 
(H/L) 


Active- 
High/Low 
(H/L) 


Active- 
High/Low 
(H/L) 


Active-High 
(H) 


Active-High 
(H) 


Active-Low 
L 
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Field-Programmable Logic Sequencer (16 x 64 x 8) 


FPLS LOGIC DIAGRAM 


DETAIL A 


fic -=-- 


iiss, | 
18},Fo 
ae 
7] Fy 
16) Fo 
5} Fs 
13] Fg 
rin 
11] Fg 
fio} F7 


DETAIL C 


ew Ui Oo Oe OUT 


bho Ad 4d AG ab Go oo ag ige gd oe A6 co 60 06 7 I 


mee wo 4 


“> Denotes a programmable fuse location. 


NOTE: 
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ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER RATING , 


Fiour | Ouptewrens SSS ttm 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Cai 
a 
a 
a 
A 
od 

3 =a 


Voc 
Vin? 
Vito 
lik 
lon 
lot 
Ta 


High level Output current 
lion | Low level Output current 
lT | Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS -55°C < T, < +125°C, 4.5V < Voc < 5.5V 


-55 
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AC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Voc < 5.5V 


SYMBOL PARAMETER TO FROM LIMITS UNIT 
| Min [ Typ? | Max_| 


Pulse Width 


ee Clock High; CLK1 (Pin 1) CK- 


tox Clock Low; CLK? (Pin 1) CK+ 
loxP CLK1 Period (without Complement Array) Outputs 
toxHe Clock High: CLK2 (Pin 4) CK- 
toxL2 Clock Low; CLK2 (Pin 4) CK+ 
toxp2 CLK2 Period (without Complement Array) ° Output+ 
lcxp3 CLK1 Period (with Complement Array) CK+ 
toxpa CLK2 Period (with Complement Array)" Outputs 


Initialization pulse INIT+ 


UNITH 
Setup Time? 


Input 
Input (through Getpemen Array) 
Power-on preset!° 

Clock resume (after initialization) 
Clock lockout (before initialization) 


Hold Time 


jt Pimp trots ck Po Ts 


Propagation Delay 
Clock1 (Pin 1) 


Output+ 


Clock2 (Pin 4) Output+ 
Output Enable Output- 
Output Disable® Output+ 
Initialization Output+ 


Power-on preset!© Output+ 


Max. Frequency of Operation 


fMaxt CLK1; (without Complement Array) 30.0 MHz 
fWAx3 CLK1; (with Complement Array) 25.0 MHz 

hes 

. Stresses above those listed under “Absolute Maximum Ratings” may cause malfunction or permanent damage to the device. This is a stress 
rating only. Functional operation at these or any other conditions above those indicated in the operational and programming specification of 
the device is not implied. 

. All typical values are at Vcc = 5V, Ta = 425°C, 

. All voltage values are with respect to network ground terminal. 

. Test one at atime. 

. Duration of short circuit should not exceed 1 second. 

. Measured with the INIT/OE input grounded, all other inputs > 4.5V and the outputs open. 

. Ci and Cour is guaranteed but not measured. 

. Cy = 5pF; Vz = Vo, + 0.5V. 

. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Testing of these 
values requires special equipment. 

10. These parameters are guaranteed, but not tested. 

11. Not tested, but guaranteed through the testing of tiso and tcxo2. 


OONDOAWSH 
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TRUTH TABLE 


Vcc 


. Positive Logic: 
S/R (or J/K) = Ts + T; +Ta+ we Tes 
Tr = (Co, Cy) (lov tis tay...) (Po Pr... Pr) 
2. Either Initialization (Active-High) or Output Enable (Active-Low) are available, but not both. The desired function is a user-programmablie option. 


3. T denotes transition from Low-to-High level. 


4. * mw H/L/+10V. 

5. X= Don't Care (< 5.5V) 

6. _H/L implies that either a High or a Low can occur, depending upon user-programmed selection (each State and Output Register individually programmable). 

7. When using the F,, pins as inputs to the State and Output Registers in diagnostic mode, the F buffers are 3-Stated and the indicated levels on the output pins are forced by the user. 


VIRGIN STATE LOGIC FUNCTION 
A factory-shipped virgin device contains all 
fusible links intact, such that: 

1. INIT/OE option is set to INIT. In order to use 
the INIT function, the user must select ei- ie oa fas 
ther the PRESET or the RESET option for 
each flip-flop. Note that regardless of the (sa PRESENT STATE 
user-programmed initialization, or even if 
the INIT function is not used, all registers STATE- REGISTER Re eae 
are preset to “1" by the power-up procedure. Don 

2. Alltransition terms are inactive (0). Re S iad 

3. All S/R (or J/K) flip-flop inputs are dis- 
abled (0). SET Qo: Sg = (G2 * Qy + Up) -A-B-C... 

4. The device can be clocked via a Test Array aS 
pre-programmed with a standard test 
pattern. 


Typical State Transition: 


RESET Q4:S,=0 
Ry =(G2°Q,° Up) ABC... 


HOLD Qo: S2 =0 
R2=0 
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DETAILS FOR REGISTERS FOR PLUS405 


TO INIT LINE 


OUTPUT REGISTERS 
FROM PIN 4 
(Is/CLK) PIN 1 CLK 


Detail C Detail D 
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TIMING DIAGRAMS 


toE 
Sequential Mode 


(8) LLL: 


Diagnostic Mode - Output Register Input Jam 
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TIMING DIAGRAMS (Continued) 


Asynchronous Initialization 


Power-On Preset 
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TIMING DIAGRAMS (Continued) 


fo-liy 
3 -lts 


“INTERNAL, 
00-7 stateReG. (Ps) 


tsaD—” 
\/ 


cKO 


Diagnostic Mode - State Register Outputs 


Ia 


853 


NAAM 


Diagnostic Mode - State Register Input Jam 
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TIMING DEFINITIONS 


SYMBOL PARAMETER 
Width of input clock pulse 


tcexe12,13 | Clock period - when not using 
Complement Array. 
eS Required delay between 


beginning of valid input and 


positive transition of Clock. 


Delay between positive 
transition of Clock and when 
Outputs become valid (with 

INIT/OE Low). 


Delay between Vcc (after 
power-on) and when Outputs 
become preset at “1”. 


Required delay between 
beginning of valid Input and 
positive transition of Clock, 
when using optional 
Complement Array (two 
passes necessary through the 
AND Array). 


Required delay between 
positive transition of Clock and 
end of inputs 1,; or ly 
transition to State and Output 
Register Input Jam Diagnostic 
Modes, respectively. 


Maximum operating frequency. 


fax12,13, 
14,15 
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Clock period - when using 
Complement Array. 
Required delay between 


positive transition of Clock and 
end of valid Input data. 


Delay between beginning of 
Output Enable Low and when 
Outputs become valid. 


Delay between input 112 
transition to Diagnostic Mode 
and when the Outputs reflect 
the contents of the State 
Register. 


Required delay between inputs 
I, Or ly transition to State and 
Output Register Input Jam 
Diagnostic Modes, 
respectively, and when the 
output pins become available 
as inputs. 


Required delay between the 
negative transition of the clock 
and the negative transition of 
the Asynchronous Initialization 
to guarantee that the clock 
edge is not detected as a valid 
negative transition. 
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Required delay between Vcc 
(after power-on) and negative 
transition of Clock preceding 
first reliable clock pulse. 


Delay between beginning of 
Output Enable High and when 
Outputs are in the OFF-state. 


Delay between positive 
transition of Initialization and 
when Outputs become valid. 


Delay between input ly. 
transition to Logic mode and 
when the Outputs reflect the 
contents of the Output 
Register. 


Required delay between 
positive transition of Clock and 
end of valid Input data when 
jamming data into State or 
Output Registers in diagnostic 
mode. 


Required delay between 
negative transition of 
Asynchronous Initialization 
and negative transition of 
Clock preceding first reliable 
clock pulse. 
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TEST LOAD CIRCUIT 


LOGIC PROGRAMMING 

PLUS405 Logic designs can be generated 
using Signetics AMAZE design software or 
several other commercially available, JEDEC 
standard PLD design software packages. 
Boolean and/or state equation entry format is 
accepted. 


PLUS4G5 logic designs can also be generated 
using the program table format detailed on the 
following page(s). This Program Table Entry 
format (PTE) is supported by the Signetics 
AMAZE PLD design software. AMAZE is avail- 
able free of charge to qualified users. 


To implement the desired logic functions, each 
logic variable (I, B, P, S, T, etc.) from the logic 
equations is assigned a symbol. TRUE, 
COMPLEMENT, PRESET, RESET, OUTPUT 
ENABLE, INACTIVE, etc., symbols are defined 
below. 


PRESET/RESET OPTION - (P/R) 


[—aeTIon [cone] 
[reser |__| 


INDETERMINATE'S | 9 _| 


INCLUDES SCOPE 
AND JIG 
CAPACITANCE 


VOLTAGE WAVEFORMS 


2.7V 


NEGATIVE 
PULSE 


tTHL(th tTLH(tr) 


TTHL th 


tTLH(tr) 


POSITIVE 
PULSE 


Input Pulse Definitions 


INPUT PULSE CHARACTERISTICS 
sn 


INITIALIZATION/OE OPTION - (INIT/OE) 


INIT = 0 


(INITIALIZATION 
DISABLED) 


E21 


(ALWAYS 
ENABLED) 


OPTION CODE 
INITIALIZATION | =H _| 


PROGRAMMING THE PLUS405: 

The PLUS405 has a power-up preset feature. This feature insures that the device will power-up 
in a known state with all register elements (State and Output Register) at logic High (H). When 
programming the device it is important to realize this is the initial state of the device. You must 
provide a next state jump if you do not wish to use all Highs (H) as the present state. 
PROGRAMMING VERIFICATION; 

The fuse verify circuitry is not available for Military grade product. Fuse pattern verification must 
be accomplished by functional teting. Signetics can provide product programmed and functionally 
tested directly from the factory as an option. Contact your local Signetics sales representative 
or the Military Marketing Group for details. 


INIT INIT 


nevion [6008 
INDETERMINATE’S |__| 


[| reser] 
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“AND” ARRAY - (I), (P) 


[stare [cone 
Tawacnve [0 | 


ACTION ACTION CODE 
TOGGLE"? RESET 


tol 


Tn 


[xeon [cove] | [action | cone 
[_o | | [cenenare [a] | [_pnoracare | « 


CLOCK OPTION - (CLK1/CLK2) 


CLK2 


a 


CLK1 


| opin | CODE | 


NOTES: 

12. This is the initial unprogrammed state of alll links. 

13. Any gate T,, will be unconditionally inhibited if any one of its | or P link pairs are left intact. 

14. To prevent oscillations, this state is not allowed for C link pairs coupled to active gates Th. 

15. These states are not allowed when using PRESET/RESET option. : 

16. Input buffer |; must be deleted from the AND array (i.e., all fuse locations “Don’t Care”) when using second clock option. 
17.A single product term cannot drive more than 8 registers by itself when used in TOGGLE mode. 


June 18, 1990 948 


PLUS405 


Product Specification 


Field-Programmable Logic Sequencer (16 x 64 x 8) 


Signetics Military Application Specific Products ¢ Series 28 


PLUS405 PROGRAM TABLE 


NEXT STATE (Ns) 


| N7] N6] NSTN4 J NS] N2I 


= 
SJ TITTTT iti TTT iit tite 


] B ea Tee LCI CTE ES Te Tails Ie Teh ie Gs ie ai rest =] 
18 gy Pp SCARE REAPER ARREARS AN RARER SEAM EE REAR RRS S eo eee 
| 2 32 SUT eee es 
oT] PPE |e eee | 
zl SRE || HAREH (ki Enea 
Ol OM TTI TTTT TT TTT TTT TTT TT 2 a 
fl salle eR ian [eS Ed fi. 
ol Safe fel I TTT i ee 
lw! |S] 51/2 a RORARRRRERRREREE 
2/6] [0/3/12 | PETET TTT TTT Tere 
s SERRE RRR RRERRER | REROREFEARRE RRR BERR 
: a 
z 
| 
| 
a 
| 
| 


INACTIVE OR 

TOGGLE 

SET 

RESET 
PRESENT STATE (Ps) 


p= cuocKkse —— Po) eT eee eres 


ol<|e 


INACTIVE 
GENERATE 
PROPAGATE 
TRANSPARENT 


BEE EEE CEEEE EEE EE 
eleLETtt ttt TT ti Tt nae Pee Pe es Eeaecal s I | 
FE EEEEHEE EEE PEPE EEE EE Ed Ee EER Co Est 
2 |e | | || | | | Litt {| | fi ae 
Slt TTT ETT Tr TTT TTT TT 
SULT TTT TT TTT TTT TT TTT evel 
ECE EEE EEE Hees 
g | GaGRe | | PITTI TT ET Ty sh IG ag ere 
BREE EEC EE EERE PETE EERE. COSC PRET EPCEC DEE EEE R ROCs Cr ist | 
Ks BREE Te 
ios 
= 3 Sei t Tit tit ttt Tit TTT Tt a 
Balas Sis tI TTT TTT TTT TTT TT ttt zu 
Sg | HTTP Seat aaaatnaanataegeonitenteay | 8 


# LUVd GAZMOGWAS YSWOLSNO 
31aVL WWHDOHd XXX) dg # SONAR SOILANDIS 


AAY ond ane ~~ aWVYN YSWOLSND 
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The FPLS is shipped with all links initially intact. Thus, a background of “0” for all Terms, and an "H" for the IN/E and H for the clock option, exists in the table, shown BLANK instead 


for clarity. 
2. Unused Cn Im, and Ps bits are normally programmed Don't Care (—). 


3. Unused Transition Terms can be left blank for future code modification, or programmed as (—) for maximum speed. 
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DISTRIBUTORS 


Contact one of our 

local distributors: 
Anthem Electronics 

Falcon Electronics, Inc. 
Gerber Electronics 
Hamilton/Avnet Electronics 
Marshall Industries. 
Schweber Electronics 
Wyle/LEMG 

Zentronics, Ltd. 


FOR SIGNETICS 
PRODUCTS 
WORLDWIDE: 
ARGENTINA 

Philips Argentina S.A. 


Buenos Aires 
Phone: 54-1-541-4261 


AUSTRALIA 


Philips Components PTY Ltd. 


Artarmon, N.S.W. 
Phone: 61- 2-439-3322 


AUSTRIA 
Osterreichische Philips 


Wien 
Phone: 43-222-60-101-820 


BELGIUM 

NV, ehips Prof. Systems 
Brussels 
Phone: 32-2-525-61-11 


BRAZIL 

Philips Components 
Sao Paulo 
Phone: 55-11-211-2600 


CANADA 

Philips Electronics Ltd. 
Scarborough, Ontario 
Phone: (416)292-5161 


CHILE 

Philips Chilena S.A, 
Santiago 
Phone: 56-02-077-38 16 


COLUMBIA 
Iprelenso, Ltda, 
Bogota 
Phone: 57-1-2497624 


DENMARK 
Philips Components A/S 
Copenhagen S 
Phone: 45-1-54-11-33 
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FINLAND 
Philips Components 


Espoo 
Phone: 358-0-502-61 


FRANCE 

Philips Composants 
Issy-les-Moulineaux 
Cedex 
Phone: 33-1-40-93-80-00 


GERMANY 

Philips Components 
Hamburg 
Phone: 49-40-3-296-0 


GREECE 

Philips Hellenique S.A. 
Tavros 
Phone: 30-1-4894-339 


HONG KONG 

Philips Hong Kong, Ltd. 
Kwai Chung, Kowloon 
Phone: 852-0-424-5121 


INDIA 
Peico Electronics 
& Elect. Ltd 
Bombay 
Phone: 91-22-493-0311 


INDONESIA 
PT. Philips-Raltin 
Electronics 
Jakarta Selatan 
Phone: 62-21-517-995 


IRELAND 
i et Electronics Ltd. 


lin 
Phone: 353-1-69-33-55 


ITALY 
Philips S.p.A. 
Milano 
Phone: 38-2-67-52-1 


JAPAN 

Philips Japan Ltd. 
Tokyo 
Phone: 81-3-740-5028 


KOREA 
Philips Electronics, Ltd. 
Seoul 
Phone: 82-2-794-5011 
/2/3/4/5 


MALAYSIA 
Philips Malaysia SDN BHD 
Petaling Jaya 

Phone: 60. 3-734-5511 


MEXICO 

Philips Components 
Juarez, Chihuahua ~ 
Phone: (16)18-67-01/02 


NETHERLANDS 
Philips Nederland 
Eindhoven 
Phone: 31-40-783-749 


NEW ZEALAND 
Philips New Zealand Ltd. 
Auckland 
Phone: 64-9-605-914 


NORWAY 
Norsk A/S Philips 


Oslo 
Phone: 47-2-68-02-00 


PAKISTAN 

Philips Electrical Co., Ltd. 
Karachi 
Phone: (021)725772 


PERU 
Cadesa 
San Isidro 
Phone: 51-14-707-080 


PHILIPPINES 


Philips ingustriel Dev., Inc. 


Makati—Riza 
Phone: (02)868051 to 59 


PORTUGAL 

Philips Portuguesa SARL 
Lisbon 
Phone: 351-1-68-31-21 


SINGAPORE 
Philips Singapore 
Pte., Ltd. 
Singapore 
Phone: 65-350-2000 
SOUTH AFRICA 
SA Philips (PTY), Ltd. 
Johannesburg 
P.O. Box 7430 


SPAIN 

Philips Components 
Barcelona 
Phone: 34-3-301-63-12 
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SWEDEN 
Philips Components A.B. 
Stockholm 
Phone: 46-8-782- 10-00 
SWITZERLAND 
Philips A.G. 
Zuerich 
Phone: 41-1-488-2211 


TAIWAN 
Paes Talwar, Ltd. 


Phone: (02)712-0500 


THAILAND 
Philips Electrical Co. 
of Leis Ltd. 


kok 
rae 66-2-223-6330-9 


TURKEY 
Turk Philips 
Ticaret A.S. 
Istanbul 
Phone: 90-1-179-27-70 


UNITED KINGDOM 
Philips Components Ltd. 


London 

Phone: 44-1-580-6633 
UNITED STATES 
Signetics (IC Products) 


Sunnyvale, California 
Phone: (408) 991-2000 


URUGUAY 
Philips Components 

Montevideo 

Phone: (02) 70-4044 
VENEZUELA 
Ma netics S.A. 

araca 

Phone: 58- 2-24 1-7509 
ZIMBABWE 
Philips Electrical (PVT) Ltd. 


Harare 
Phone: 47211 
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Phone: (408) 991-2000 
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Phone: (205) 830-4001 


CALIFORNIA 
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Phone: (818) 880-6304 


Irvine 
Phone: Gia) 833-8980 
(714) 752-2780 
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Phone: (619) 560-0242 
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COLORADO 
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Phone: (303) 751-5071 


GEORGIA 
Atlanta 
Phone: (404) 594-1392 
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Phone: (708) 250-0050 


aca ba 
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MASSACHUSETTS 
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Phone: (508) 692-6211 


MICHIGAN 
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Phone: (313) 553-6070 


NEW aaa 
Parsipp 
Phones’ (001) 334-4405 


Toms River 
Phone: (201) 505-1200 


NEW YORK 
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one: (914) 297-4074 


NORTH CAROLINA 
Raleigh 
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Phone: (614) 888-7143 
ca Si 
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Phone: (615) 639-0251 


TEXAS 
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Phone: (303) 751-5011 


CONNECTICUT 
Wallingford 

JEBCO 

Phone: (203) 265-1318 


FLORIDA 

Oviedo 
Conley and Assoc., Inc. 
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Phone: (301) 290-5990 
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Phone: (508) 256-5800 


MICHIGAN 

Brighton 
AP Associates, Inc. 
Phone: (313) 229-6550 


MINNESOTA 

Eden Prairie 
High Technology Sales 
Phone: (612) 944-7274 


MISSOURI 
Bridgeton 
Centech, Inc. 
Phone: (314) 291-4230 


Raytown 
Centech 
Phone: tate) 358-8100 


NEW HAMPSHIRE 
Hooksett 


JEBCO 
Phone: (603) 645-0209 


NEW MEXICO 
Albuquerque 

F.P. Sales 

Phone: (505) 345-5553 


NEW YORK 
Ithaca 
Bob Dea 
Phone: aon} 357-1111 


Rockville Centre 
S-J Associates 
Phone: (516) 536-4242 


i St Falls 
ob Dean, Inc. 
Phone: (914) 297-6406 


NORTH CAROLINA 
Smithfield 


ADI 
Phone: (919) 934-8136 


OHIO 

Centerville 
Bear Marketing, Inc. 
Phone: (513) 436-2061 


Richfleid 
Bear Marketing, Inc. 
Phone: (216) 659-3131 


OREGON 

Beaverton 
Western Technical Sales 
Phone: (503) 644-8860 


PENNSYLVANIA 
Pittsburgh 
Bear Marketing, Inc. 
Phone: (412) 531-2002 


Hatboro 
Delta Technical Sales, Inc. 
Phone: (215) 957-0600 


TEXAS 

Austin 
Synergistic Sales, inc. 
Phone: (512) 346-2122 


Houston 
syberaisic Sales, Inc. 
Phone: (713) 937-1990 


Richardson 
Synetgnie Sales, Inc. 
Phone: (214) 644-3500 


UTAH 

Salt Lake City 
Electrodyne 
Phone: (801) 264-8050 


WASHINGTON 

Bellevue 
Western Technica! Sales 
Phone: (206) 641-3900 


Spokane 
Western Technical Sales 
Phone: (509) 922-7600 


WISCONSIN 
Waukesha 

Micro-Tex, Inc. 

Phone: (414) 542-5352 


CANADA 

Calgary, te be 
ech-Trek 
Phone: Ang} Oat. 1719 


Mipelea Ontarlo 
Tech-Trek, Ltd 
Phone: (416) 238-0366 


Nepean, Ontarlo 
ech-Trek, Ltd. 
Phone: (613) 225-5161 


Richmond, B.C. 
Tech-Trek, Ltd. 
Phone: (604) 276-8735 


Ville St. Laurent, Quebec 
Tech-Trek, Ltd. 
Phone: (514) 337-7540 


PUERTO RICO 
Santurce 

Mectron Group 

Phone: (809) 728-3280 


Signetics 


a division of North American Philips Corporation 


Signetics Company 

811 €. Arques Avenue 

P.O. Box 3409 

Sunnyvale, California 94088-3409 
Telephone (408) 991-2000 


Signetics 
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